Ankle Keratosis: An Investigation Into the Etiology and Significance of This Lesion by Scobbie, Elizabeth Bertie Stevenson
A N K L E  K E R A T O S I S
AN INVESTIGATION INTO THE ETIOLOGY AND SIGNIFICANCE
OP THIS IESIOH
Bj
ELIZABETH BERTIE STEVENSON SCOHBIB
Thesis submitted to r  the degree of M»D., 
^hlveyslty of Glasgow.
ProQuest Number: 13850470
All rights reserved
INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a com p le te  manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.
uest
ProQuest 13850470
Published by ProQuest LLC(2019). Copyright of the Dissertation is held by the Author.
All rights reserved.
This work is protected against unauthorized copying under Title 17, United States C ode
Microform Edition © ProQuest LLC.
ProQuest LLC.
789 East Eisenhower Parkway 
P.O. Box 1346 
Ann Arbor, Ml 48106- 1346
I N D E X
Page
CHAPTER I  -  INTRODUCTION .....................................................................  1
" I I  -  GENERAL REVIEW OP KERATOSIS .................................  3 5
n I I I  -  THE INCIDENCE OP ANKLE KERATOSIS ..................... 43
DESCRIPTION OP ANKLE KERATOSIS ..................... 43
D e g re e s  o f  A n k le  K e r a t o s i s  .......................  4 5
METHODS OP EXAMINING 3c RECORDING ANKLE
KERATOSIS ..........................................................................  46
M ethod  o f  E x a m i n a t i o n      ........... 46
D i v i s i o n  o f  t h e  A n k le  R e g io n  i n t o
A re a s  ........................................................................ 47
M ethod  o f  r e c o r d i n g  t h e  I n c id e n c e  o f
A n k le  K e r a t o s i s  ..............................   48
M eth o d s o f  S a m p lin g  E m ployed   ................ 50
RESULTS OP THE SURVEYS .........................................  50
T o t a l  I n c id e n c e  .................................   50
Age I n c id e n c e  ......................................................... 51
S ex  n    • 52
S e a s o n a l  I n c id e n c e  ............................................ 52
G e o g r a p h ic a l  11   55
R e g io n a l  n ........................................ .  57
S o c i a l  S t a t u s  .......................................................   58
I n s t i t u t i o n a l  C h i l d r e n .................................  61
F a m i l i a l  I n c id e n c e  .  ....................................... 63
I n c i d e n c e  o f  A n k le  K e r a t o s i s  i n  S ic k
C h i l d r e n ...........................................   65
R e l a t i o n s h i p  b e tw e e n  A n k le  K e r a t o s i s  
a n d  t h e  i n c i d e n c e  o f  p a s t  d i s e a s e . .  65
ASSOCIATION OP ANKLE KERATOSIS WITH
OTHER CONDITIONS ..................................................   66
I c h t h y o s i s   .................................     66
M in o r A b n o r m a l i t i e s  o f  t h e  S k in  . . . . .  67
S ig n s  o f  N u t r i t i o n a l  D e f i c i e n c y   68
CHAPTER IV  -  A# ETIOLOGICAL FACTORS ...........................    70
(1 )  Age .......................................................................  71
i i
Pago
CHAPTER IV  ( C o n t d . )
(2 )  S ex  ........................................................................ 72
(3 )  S e a s o n ................................................................  73
(4 )  D i s t r i c t  ........................................................... 74
( 5 )  D is e a s e  ................................... ........................  79
(6 )  S o c i a l  S t a t u s  ............................................  81
(7 )  T ype o f  F o o tw e a r  ..................................... 84
( 8 )  Shoe l e a t h e r  ...............................................  87
( 9 )  F r i c t i o n    . 88
(1 0 )  ’W e a th e r in g ’ ................................................ 94
(1 1 )  G e n e r a l  C a re  .................................................... 98
(1 2 )  S t a t e  o f  N u t r i t i o n ................................... 101
( a )  S u p p le m e n ta r y  V ita m in  E x­
p e r im e n t s  • • . ...............  103
(b )  S u p p le m e n ta ry  F ood  E x p e r i ­
m e n ts  ................................................. 108
(1 3 )  C a re  o f  t h e  S k i n .....................   I l l
B . PATHOLOGY........................................................................ 114
( 1 )  M o rb id  A n a to m y .................. . ..........................114
( a )  S u r f a c e  M a rk in g s  o f  t h e
S k i n ............................................. . .  114
(b )  S im o n ’ s  L in e s  i n  N orm al
S k i n .................................................... 117
( c )  V a r i a t i o n s  i n  t h e  P a t t e r n
o f  S im o n ’ s  L in e s  a t  t h e
A n k le  .....................................   119
( i )  A n k le  K e r a t o s i s  .............. 119
( i i ) ‘W e a th e r in g *  . ..............123
( i i i )  O th e r  M inor A b n o rm al­
i t i e s  .................   124
( 2 )  H i s t o l o g y   ........................................ 124
D e s c r i p t i o n  o f  t h e  M ain  H i s ­
t o l o g i c a l  F e a t u r e s  ....................   124
D i s c u s s i o n :
(1 )  A n k le  K e r a t o s i s  ............ . . .  129
( 2 )  ’W e a th e r in g 1 . . . . . . . . . . . . . .  130
(3 )  C o n g e n i t a l  I c h t h y o s i s  an d
A h k le  K e r a t o s i s  ................... 132
C . GENERAL REVIEW OF THE CLINICAL COURSE.. 133
D . REVIEW OF TREATMENT 136
Page
CHAPTER V -  DISCUSSION OF THE SIGNIFICANCE OF
ANKLE KERATOSIS ..................................................................  140
I n f l u e n c e  o f  H e r e d i t y  ..........................................  141
E n v ir o n m e n ta l  C o n d i t io n s  o r  t h e  R B le
o f  T raum a ..................................................................  142
I n f l u e n c e  o f  N u t r i t i o n   ................    148
CHAPTER VI -  SUMMARY....................................................................................  153
A P P E N D I X
I .  ACKNOWLEDGMENTS ...................................................................................  159
I I .  BIBLIOGRAPHY...........................................................................................  161
I I I .  PLATES NO. 1 t o  51 w i t h  e x p l a n a t o r y  f i g u r e s  ......
CHAPTER I
I N T R O D U C T I O N
T he p a r t  p l a y e d  b y  n u t r i t i o n  i n  t h e  m a in te n a n c e  o f  
h e a l t h  a n d  i n  t h e  p r e v e n t i o n  a n d  c u r e  o f  d i s e a s e  i s  u n i ­
v e r s a l l y  a c c e p t e d  a s  one o f  g r e a t  im p o r ta n c e .  O p tim a l 
h s a l t h  d e p e n d s  o n  o p t im a l  n u t r i t i o n  a n d  th e  b o d y ’ s  r e s i s t ­
a n c e  t o  i n f e c t i o n s  i s  b e l i e v e d  t o  be  c o n s i d e r a b l y  I n f l u e n c e d  
b y  t h e  n u t r i t i o n a l  s t a t e .
I n  o r d i n a r y  t im e s  t h e  c h o ic e  o f  d i e t  v a r i e s  w i th  c u s to m , 
w i t h  t h e  h o u s e w i f e ’ s  k n o w le d g e  o f  fo o d  v a l u e s ,  a n d  w i t h  t h e  
am oun t o f  m oney a v a i l a b l e  f o r  f o o d .  I n  w a r t im e ,  t h i s  r e ­
s p o n s i b i l i t y  i s  t o  a  l a r g e  e x t e n t  t r a n s f e r r e d  t o  t h e  c e n t r a l  
a d m i n i s t r a t i o n  o f  t h e  c o u n t r y ,  b e c a u s e  o f  t h e  n e e d  f o r  a  
s y s te m  o f  r a t i o n i n g  w h ic h  w i l l  e n s u r e  a  f a i r  d i s t r i b u t i o n  
o f  r e s t r i c t e d  f o o d  s u p p l i e s .  I n  th e  l a s t  w ar 1939 t o  
1 9 4 5 , t h e  schem e w as s u c c e s s f u l  i n  s u p p l y i n g  b a s i c  n e e d s  and  
i n  p r e v e n t i n g  t h e  d e v e lo p m e n t o f  a n y  w id e s p r e a d  n u t r i t i o n a l  
d i s o r d e r .  T h is  s u c c e s s  w as l a r g e l y  t h e  r e s u l t  o f  t h e  a p ­
p l i c a t i o n  o f  t h e  n e w e r k n o w le d g e  o f  n u t r i t i o n  t o  t h e  s e l e c ­
t i o n  o f  t h e  ty p e s  o f  f o o d  f o r  i m p o r t ,  t o  t h e  c o n t r o l  o f  
home p r o d u c e ,  an d  t o  t h e  m an n e r o f  d i s t r i b u t i o n  am ong th e  
d i f f e r e n t  ag e  g r o u p s .  T he c o n t in u a n c e  o f  t h e  w a r a n d  o f  
s t r i c t  r a t i o n i n g  o v e r  a  p e r i o d  o f  y e a r s  m ade i t  p r o b a b le
2t h a t  c h r o n i c  m a l n u t r i t i o h  m ig h t  becom e p r e v a l e n t *  T h is  
c o n d i t i o n  i s  l e s s  e a s i l y  d e t e c t e d  t h a n  a r e  t h e  s e v e r e  a c u te  
d e f i c i e n c y  d i s e a s e s , an d  i t  w as f e a r e d  t h a t  s u c h  a  s t a t e  
w o u ld  i n e v i t a b l y  b e  r e f l e c t e d  i n  t h e  o u t p u t  o f  w o rk  i n  
f a c t o r i e s , a n d  o n  t h e  p o w e rs  o f  r e s i s t a n c e  t o  i n f e c t i o n
o t h e r  d i s e a s e .  C o n s ta n t  v i g i l a n c e  o f  t h e  p o s i t i o n  was 
m a in t a in e d  b y  s u r v e y s  o f  t h e  n u t r i t i o n a l  c o n d i t i o n  o f  c h i l ­
d r e n ,  f a c t o r y  w o r k e r s ,  p r e g n a n t  women, an d  o f  men a n d  women 
i n  t h e  f o r c e s .  F u r th e rm o re  i t  w as r e a l i s e d  t h a t  t h e  a sse ss<  
m en t o f  h e a l t h ,  a n d  p a r t i c u l a r l y  th e  d e t e c t i o n  o f  m in o r  
d e g r e e s  o f  m a l n u t r i t i o n ,  w ere  s u b j e c t s  r e q u i r i n g  m ore i n ­
v e s t i g a t i o n .  F o r  t h i s  r e a s o n ,  i n  m any w a r tim e  s u r v e y s ,  
t h e  i n c i d e n c e  o f  c e r t a i n  s i g n s  w as r e c o r d e d  w h i le  a t  th e  
sam e t im e  t h e i r  n u t r i t i o n a l  s i g n i f i c a n c e  w as b e in g  i n v e s t i ­
g a t e d .  V a r io u s  fo rm s  o f  k e r a t o s i s  o f  t h e  s k i n  w e re  s t u d i e d  
i n  t h i s  w ay , and  i t  w as t h o u g h t  t h a t  A n k le  K e r a t o s i s ,  a  
c o n d i t i o n  w h ic h  h a s  r e c e i v e d  o n ly  t h e  b a r e s t  m e n t io n  i n  th e  
l i t e r a t u r e ,  w as a l s o  w o r th y  o f  s p e c i a l  i n v e s t i g a t i o n .  I t  
seem ed  I m p o r ta n t  i n  v ie w  o f  fo o d  r a t i o n i n g  and  o f  t h e  
p r e v a l e n c e  o f  t h e  l e s i o n  t o  d e c id e  w h e th e r  o r  n o t  i t  w as 
d u e  t o  a  fo o d  d e f i c i e n c y ,  a n d  i f  s o ,  w h ic h  f a c t o r  w as r e ­
s p o n s ib l e *
B e fo re  e n t e r i n g  i n t o  a  d e t a i l e d  d e s c r i p t i o n  o f  th e  
s t u d y  o f  A nk le  K e r a t o s i s  w h ic h  w as made d u r i n g  t h e  w a r ,  i t  
i s  p r o p o s e d  t o  d i s c u s s  b r i e f l y  t h e  p r e s e n t  p o s i t i o n  o f  o u r
3k n o w le d g e  o f  n u t r i t i o n  w i t h  p a r t i c u l a r  r e f e r e n c e  t o  p r e -  
c l i n i c a l  d e f i c i e n c y  s t a t e s  a n d  t o  t h e  m e th o d s  u s e d  i n  t h e  
a s s e s s m e n t  o f  n u t r i t i o n *
M a l n u t r i t i o n ,  w hen i t  i s  te rm e d  p r im a r y ,  i s  t h e  r e s u l t  
o f  d i e t a r y  d e f i c i e n c i e s ,  h u t  a  s e c o n d a r y  ty p e  o f  m a l n u t r i ­
t i o n  may d e v e lo p  i n  s p i t e  o f  a n  a d e q u a te  d i e t  i f  t h e r e  i s  
some a b n o r m a l i t y  o f  d i g e s t i o n ,  a b s o r p t i o n  o r  a s s i m i l a t i o n  
o f  f o o d s t u f f s .  The d i s c u s s i o n  w h ic h  f o l l o w s  r e f e r s  o n ly  
t o  t h e  p r im a r y  ty p e  o f  m a l n u t r i t i o n *
DEGREES OP MALNUTRITION.
The d i s c o v e r y  o f  v i t a m in s  h a s  r e s u l t e d  i n  a  g r e a t  a d ­
v a n c e  i n  t h e  u n d e r s t a n d i n g  o f  t h e  s c i e n c e  o f  n u t r i t i o n ,  a n d  
t h e  a p p l i c a t i o n  o f  t h i s  k n o w le d g e  h a s  c a u s e d  t h e  v i r t u a l  
d i s a p p e a r a n c e ,  i n  t h i s  c o u n t r y  a t  l e a s t ,  o f  g r o s s  d e f i c i e n c y  
d i s e a s e s *  E m p h a s is  i s  now b e in g  p l a c e d  o n  l e s s e r  d e g r e e s  
o f  d e f i c i e n c y  w h ic h  a r e  b e l i e v e d  t o  b e  p a r t i c u l a r l y  p r e v a l e n t  
among c h i l d r e n *
(1 )  MALNUTRITION IN  ANIMALS*
I t  i s  c u s to m a ry  t o  s u b d i v i d e  t h e  n u t r i t i o n a l  s t a t e  i n t o  
f o u r  c l a s s e s ,  o p t i m a l ,  g ood  o r  s a t i s f a c t o r y ,  m in o r  o r  p r e -  
c l i n i c a l  d e f i c i e n c y  ( s u b n u t r i t i o n ,  h y p o v l t a m in o s l s ,  p re s y m p to  
m a t i c  o r  s u b c l i n i c a l  d e f i c i e n c y )  an d  f r a n k  d e f i c i e n c y  d i s e a s e  
T h is  c l a s s i f i c a t i o n  a r o s e  i n  t h e  f i r s t  p l a c e  from  t h e  s t u d y
4o f  in d u c e d  d e f i c i e n c i e s  i n  a n im a ls *  F e e d in g  e x p e r im e n ts  
g iv e  t h e  o p p o r t u n i t y  o f  d e t e r m i n i n g  a  t e s t  a n im a l Ts  r e q u i r e ­
m e n ts  f o r  v a r i o u s  e s s e n t i a l  n u t r im e n t s  w i th  a  c o n s i d e r a b l e  
d e g r e e  o f  a c c u r a c y .  T h e re  h a v e  b e e n  m any i n v e s t i g a t i o n s  
o f  t h i s  ty p e  u s i n g  a g r e a t  v a r i e t y  o f  d e f i c i e n t  d i e t s *
T h e se  c a n  be  a r r a n g e d  i n  s u c h  a  way t h a t  th e  s u p p ly  o f  a n y  
one n u t r im e n t  i s  o p t i m a l ,  a d e q u a te ,  m in im a l ,  i n a d e q u a t e ,  o r  
a b s e n t ,  w h i le  a l l  o t h e r  n u t r i t i o n a l  f a c t o r s  a r e  p r e s e n t  i n  
o p t im a l  a m o u n ts . The s e v e r i t y  o f  t h e  s t a t e  o f  m a l n u t r i t i o n  
w h ic h  d e v e lo p s  i n  a n  a n im a l  o n  a  r e s t r i c t e d  d i e t  i s  fo u n d  
t o  v a r y  w i t h  t h e  e x t e n t  and  d u r a t i o n  o f  t h e  d e p r i v a t i o n .  
C o m p le te  a b s e n c e  o f  a n  e s s e n t i a l  s u b s ta n c e  c a u s e s  f a i l u r e  
t o  t h r i v e  an d  s p e c i f i c  s i g n s  o f  d e f i c i e n c y .  A fm in im a l ! 
am oun t o f  a n  e s s e n t i a l  n u t r im e n t  i s  d e f i n e d  a s  t h a t  am ount 
w h ic h  i s  J u s t  s u f f i c i e n t  t o  p r e v e n t  t h e  d e v e lo p m e n t o f  
f r a n k  d e f i c i e n c y  d i s e a s e .  An am ount i n t e r m e d i a t e  b e tw e e n  
m in im a l a n d  o p t im a l  i s  te rm e d  f a d e q u a t e f and  i s  th o u g h t  t o  
m a i n t a i n  a  s a t i s f a c t o r y  s t a t e  o f  n u t r i t i o n *  The r e l a t i o n ­
s h i p  b e tw e e n  n u t r i t i o n a l  s t a t e s  an d  d i e t a r y  i n t a k e s  c a n  
b e s t  be  i l l u s t r a t e d  a s  f o l l o w s .
In ta k e N u t r i t i o n a l  S t a t e
O p tim a l .................................. O p tim a l
A d e q u a te  ...............................  S a t i s f a c t o r y
M in im a l )
) ........................ P r e c l i n i c a l  D e f i c i e n c y
I n a d e q u a t e )
) ........................ F r a n k  D e f ic i e n c y  D is e a s e
A b s e n t )
(2 )  MALNUTRITION IN HITMAN SUBJECTS.
The sam e r e l a t i o n s h i p  b e tw e e n  th e  n u t r i t i o n a l  s t a t e  
an d  th e  d i e t a r y  I n t a k e  p r o b a b ly  e x i s t s  i n  hum an s u b j e c t s ,  
a l t h o u g h  no  s h a r p  d i s t i n c t i o n  b e tw e e n  t h e  v a r i o u s  c l a s s e s  
c a n  b e  r e c o g n i s e d .  One g r a d e  o f  d e f i c i e n c y  p a s s e s  g r a d ­
u a l l y  i n t o  t h e  n e x t  a n d  i t  i s  u s u a l  t o  f i n d  t h a t  m ore t h a n  
one f a c t o r  i s  r e s p o n s i b l e  f o r  t h e  d e f i c i e n c y  s t a t e .  K ru se
(1 9 4 3 ) r e g a r d s  m a l n u t r i t i o n  a s  a  c o n d i t i o n  w h ic h  may be  
e i t h e r  a c u t e  o r  c h r o n i c  i n  i t s  d e v e lo p m e n t ,  and  m ild  o r  
s e v e r e  i n  i t s  d e g r e e .  I n  t h e  f o l l o w i n g  d i s c u s s i o n  t h e  
te rm s  d e s c r i b e d  u n d e r  a n im a l  n u t r i t i o n  w i l l  be  r e t a i n e d  a s  
t h e y  a r e  m ore g e n e r a l l y  a c c e p t e d .
( a )  F ra n k  D e f ic i e n c y  D i s e a s e :
G ro s s  d e f i c i e n c y  d i s e a s e s  s u c h  a s  b e r i - b e r i ,  p e l l a g r a ,  
and  s c u r v y  o c c u r  i n  p a t i e n t s  w hose d i e t  h a s  f o r  some t im e  
b e e n  v e r y  d e f i c i e n t  i n  fo o d s  c o n t a i n i n g  t h i a m i n ,  n i a c i n ,  and
6a s c o r b i c  a c i d  r e s p e c t i v e l y .
(b )  P r e c l i n i c a l  D e f i c i e n c y !
Many w o rk e r s  b e l i e v e  t h a t  m in o r  d e f i c i e n c i e s  o f  t h e  
v i t a m in s  an d  o f  some o f  t h e  m i n e r a l s  l e a d  t o  a  s t a t e  o f  s u b ­
n u t r i t i o n  w h ic h  i s  i n s i d i o u s  i n  i t s  o n s e t ,  r e q u i r e s  s p e c i a l  
t e s t s  f o r  i t s  d e t e c t i o n ,  and  w h ic h  m a t e r i a l l y  i n f l u e n c e s  
t h e  s t a t e  o f  h e a l t h .
L a t e n t  s c u r v y  was d e s c r i b e d  by  H e ss  i n  1 9 1 7 , b u t  m o s t 
o f  t h e  w o rk  o n  m in o r  d e f i c i e n c i e s  h a s  b e e n  d o n e  i n  r e c e n t  
y e a r s .  S p i e s  e t  a l .  (1 9 3 9 a )  h a v e  d e s c r i b e d  i n  d e t a i l  t h e  
p ro d ro m a l  sym ptom s o f  p e l l a g r a  w h ic h  t h e y  b e l i e v e  t o  r e p r e s ­
e n t  a  s t a t e  o f  p r e - c l i n i c a l  d e f i c i e n c y ,  a n d  t h e  f o l lo w in g  
a u t h o r s  a r e  a g r e e d  t h a t  a  m in o r  d e f i c i e n c y  s t a t e  co m n o n ly  
o c c u r s .  M c L e s te r  ( 1 9 3 9 ) ,  H a r r i s  ( 1 9 4 0 ) ,  K onstam  k  S i n c l a i r  
( 1 9 4 0 ) ,  S e b r e l l  ( 1 9 4 1 ) ,  O rr  ( 1 9 4 1 ) ,  B ean  e t  a l .  ( 1 9 4 2 ) ,  a n d  
J o l l i f f e  e t  a l .  ( 1 9 4 2 ) .
The I n f l u e n c e  o f  s u c h  f a c t o r s  a s  a g e ,  r a t e  o f  g r o w th ,  
a c t i v i t y ,  i n f e c t i o n ,  d i a r r h o e a ,  p r e g n a n c y  an d  t h e  l i k e ,  o n  
th e  r e q u i r e m e n t s  o f  t h e  d i f f e r e n t  v i t a m in s  h a s  b e e n  d e te r m in e d  
b o t h  i n  a n im a ls  a n d  i n  hum an s u b j e c t s ,  a n d  i s  fo u n d  t o  b e  
c o n s i d e r a b l e .  ( E l l i s o n  k  M o o re , 1 9 3 7 ; M in o t ,  1 9 3 8 ; T e e l  
e t  a l . ,  1 9 3 8 ; D ann k  C o w g i l l ,  1 9 3 8 ; D a v id s o n  k  S c a rb o ro u g h , 
1 9 4 1 ; P o p p e r  k  S te ig m a n ,  1 9 4 3 ) .  As a  r e s u l t ,  i t  i s  d i f f i c u l t  
t o  d e f i n e  t h e  m in im a l q u a n t i t y  o f  a n y  o n e  n u tr im e n t  n e c e s s a r y
7t o  m a i n t a i n  h e a l t h *  A m in im a l  d i e t  w o u ld  n o t  a l l o w  f o r  
s t o r a g e , w i t h  t h e  r e s u l t  t h a t  e x t r a  s u p p l i e s  r e q u i r e d  f o r  
t im e s  o f  p h y s i o l o g i c a l  s t r e s s  o r  i n  t h e  p r e s e n c e  o f  an  i n ­
f e c t i o n  w o u ld  n o t  b e  m et*  I t  i s  r e a s o n a b l e  t o  s u g g e s t  
t h a t  a  p e r s o n  t a k i n g  a  d i e t  w h ic h  a l lo w s  no m a rg in  o f  s a f e t y ,  
f o r  t h e  e s s e n t i a l  n u t r im e n ts ,m ig h t  s u f f e r  fro m  a  s t a t e  o f  
p r e c l i n i c a l  d e f i c i e n c y ,  an d  i t  i s  o b v i o u s l y  a d v i s a b l e  t h a t  
t h e  d i e t  s h o u ld  c o n t a i n  a l l  e s s e n t i a l  f a c t o r s  i n  a m o u n ts  
g r e a t e r  t h a n  t h e  m inim um . I n  o t h e r  w o rd s  t h e  I n t a k e  
s h o u ld  b e  a t  l e a s t  va d e q u a t e v*
( c )  O p tim a l  N u t r i t i o n :
More r e c e n t l y  t h e  e f f e c t  o n  h e a l t h  o f  s u p p l i e s  o f  
v i t a m i n s  I n  e x c e s s  o f  s o - c a l l e d  f a d e q u a t e '  am o u n ts  h a s  b e e n  
I n v e s t i g a t e d ,  and  i t  i s  c la im e d  b y  some t h a t  th e y  c a u s e  a  
d e f i n i t e  im p ro v e m e n t i n  t h e  g e n e r a l  c o n d i t i o n  a n d  i n  t h e  
o u t p u t  o f  w ork* (B o rs o o k , 1 9 4 5 ) .  Y u d k in  (1 9 4 4 a )  fo u n d  
a  r e d u c e d  i n c i d e n c e  o f  m in o r  a i l m e n t s  i n  s c h o o l  c h i l d r e n , 
f o l l o w i n g  a  c o u r s e  o f  s u p p le m e n ta r y  v i t a m i n s .  On th e  o t h e r  
h a n d jB ra n s b y  e t  a l .  (1 9 4 4 ;  1 9 4 6 ) f a i l e d  t o  d e m o n s t r a te  a n y  
c o n s i s t e n t  im p ro v e m e n t i n  t h e  h e a l t h  o f  c h i l d r e n  who w ere  
g iv e n  v i t a m i n  p e l l e t s  e v e r y  s c h o o l  d a y  f o r  a  y e a r .  When 
a d d i t i o n a l  v i t a m in s  c a u s e  n o  a p p r e c i a b l e  im p ro v e m e n t I n  t h e  
s t a t e  o f  h e a l t h ,  t h e  d i e t  I s  b e l i e v e d  t o  b e  a l r e a d y  'o p t i m a l 1 
i n  t h i s  r e s p e c t .
8e v id e n c e  o p  th e  e x is t e n c e  o p  f r e c l in ic a l  d e f ic ie n c y  s t a t e s .
A lth o u g h  t h e r e  r e m a in  m any p ro b le m s  t o  be  s o l v e d  i n  
hum an d e f i c i e n c y  d i s e a s e s ,  n o  one  w o u ld  now d e n y  t h a t  d i s ­
e a s e s  s u c h  a s  s c u r v y ,  b e r i - b e r i ,  r i c k e t s  an d  p e l l a g r a  c a n  
b e  p r e v e n t e d  b y  p r o v i d in g  a  d i e t  w h ic h  c o n t a i n s  a d e q u a te  
a m o u n ts  o f  fo o d  r i c h  i n  t h e  s p e c i f i c  v i t a m in s  c o n c e r n e d .
The e x i s t e n c e  o r  o t h e r w i s e  o f  a n  * o p t im a l*  a s  c o m p a red  w i t h  
a n  1 a d e q u a te *  d i e t a r y  i s  n o t  a  m a t t e r  o f  g r e a t  c o n c e r n ,  
b u t  i t  i s  o f  t h e  g r e a t e s t  im p o r ta n c e  t o  d e te r m in e  t h e  v a l ­
i d i t y  o f  t h e  c la im  t h a t  p r e c l i n i c a l  d e f i c i e n c i e s  e x i s t  a n d  
t h a t  t h e y  im p a i r  h e a l t h .
A s t u d y  o f  t h e  l i t e r a t u r e  h a s  b e e n  m ade an d  t h e  f o l ­
lo w in g  e x p e r im e n t s  and  o b s e r v a t i o n s  h a v e  b e e n  s e l e c t e d  a s  
e v id e n c e  o f  t h e  r e a l i t y  o f  m in o r  d e f i c i e n c y  s t a t e s .  The 
I n v e s t i g a t i o n s  f a l l  i n t o  f o u r  m a in  c a t e g o r i e s .  I .  A n im al 
e x p e r i m e n t s ,  I I .  S u p p le m e n ta ry  f e e d i n g  e x p e r i m e n t s ,  I I I .  Com­
p a r i s o n  o f  n u t r i t i o n a l  s t a t e s  i n  d i f f e r e n t  s o c i a l  c l a s s e s ,
IV . D e t e c t i o n  o f  s i g n s  o f  d e f i c i e n c y  i n  a p p a r e n t l y  h e a l t h y  
c h i l d r e n .
I .  ANIMAL EXPERIMENTS.
E x p e r im e n ts  o n  a n im a ls  h a v e  m any a d v a n ta g e s  o v e r  t h o s e  
c o n d u c te d  on  hum an s u b j e c t s ,  a n d  h a v e  e l u c i d a t e d  m any p r o b ­
lem s c o n c e rn e d  w i th  d e f i c i e n c y  d i s e a s e s .  O b je c t io n s  a r e  
so m e tim e s  r a i s e d  t h a t  t h e  c o n c l u s i o n s  d ra w n  fro m  s u c h  e x ­
p e r im e n t s  a r e  a p p l i e d  t o  hum an n u t r i t i o n  w i t h o u t  a d e q u a te
9p r o o f  t h a t  t h e  m e t a b o l i c  an d  p a t h o l o g i c a l  p r o c e s s e s  a r e  s u f ­
f i c i e n t l y  c l o s e l y  r e l a t e d .  A n im al e x p e r i m e n t s ,  h o o v e r ,  
h a v e  p la y e d  a  v e r y  im p o r t a n t  p a r t  i n  o u r  k n o w le d g e  o f  f o o d  
v a l u e s  a n d  i t  h a s  b e e n  show n t h a t  w h i le  t h e i r  i n d i v i d u a l  
r e q u i r e m e n t s  u n d o u b te d ly  d o  v a r y , ,  t h e  u n d e r l y i n g  p r i n ­
c i p l e s  o f  n u t r i t i o n  a r e  s i m i l a r  i n  a l l  s p e c i e s .  The f o l ­
lo w in g  e x a m p le s  a r e  q u o te d  from  a  g r e a t  v a r i e t y  o f  a n im a l  
e x p e r im e n t s  w h ic h  d e m o n s t r a te  t h e  p r i n c i p l e  t h a t  p r e c l i n i c a l  
d e f i c i e n c y  s t a t e s  a r e  a  r e a l i t y .
(1 )  P r e c l i n i c a l  V i ta m in  A D e f i c i e n c y *
M o u riq u a n d  (1 9 3 9 ) d e m o n s t r a te d  t h r e e  d e g r e e s  o f  c o r n e a l  
l e s i o n  i n  t h e  r a t  c o r r e s p o n d in g  t o  t h r e e  s t a g e s  o f  v i t a m in  
A d e f i c i e n c y .  I n  t h e  e a r l y  s t a g e  b io c h e m ic a l  c h a n g e s  o c ­
c u r r e d ;  i n  t h e  m id d le  s t a g e  m i c r o s c o p i c ,  a n d  I n  t h e  l a t e  
s t a g e  m a c r o s c o p ic  l e s i o n s  d e v e lo p e d .  S e v e r a l  r a t s  w ere  
p l a c e d  o n  a  d i e t  d e f i c i e n t  i n  v i t a m in  A. O th e r s  w ere  
g i v e n  a  f u l l  d i e t  and  a c t e d  a s  t h e  c o n t r o l  g r o u p .  A f t e r  
a  few  d a y s  o f  d e f i c i e n t  d i e t  t h e  r a t s  r e m a in e d  a p p a r e n t l y  
w e l l ,  b u t  e x p o s u r e  o f  t h e i r  e y e s  t o  u l t r a - v i o l e t  l i g h t  r e ­
v e a l e d  h i s t o l o g i c a l  e v id e n c e  o f  v i t a m i n  A d e f i c i e n c y .  I t  
w as p o s t u l a t e d  t h a t  i n  t h i s  s t a g e  a  b io c h e m ic a l  c h a n g e  h a d  
o c c u r r e d  i n  t h e  c o r n e a ,  s i n c e  u l t r a - v i o l e t  l i g h t  h a d  no 
e f f e c t  o n  t h e  c o r n e a  o f  h e a l t h y  c o n t r o l  r a t s .  A l o n g e r  
p e r i o d  o f  v i t a m i n  A d e f i c i e n c y  c a u s e d  t h e  s p o n ta n e o u s
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d e v e lo p m e n t o f  h i s t o l o g i c a l  c h a n g e s  i n  th e  c o r n e a ,  a l t h o u g h  
c l i n i c a l l y  t h e  e y e s  a p p e a r e d  t o  h e  n o r m a l . F i n a l l y  t h e  
t y p i c a l  p i c t u r e  o f  x e r o p h th a lm ia  o c c u r r e d .
(2 )  P r e c l i n i c a l  V i ta m in  0 D e f i c i e n c y  an d  Wound H e a l i n g .
The I n f l u e n c e  o f  v i t a m in  C on  t h e  h e a l i n g  o f  w ounds 
i n  g u in e a  p i g s  was d e m o n s t r a te d  by H u n t ( 1 9 4 1 ) .  An a b ­
s o l u t e  d e f i c i e n c y  o f  th e  v i t a m in  p ro d u c e s  f r a n k  s c u r v y  i n  
th e  g u i n e a  p i g ,  b u t  I n  t h e  f o l l o w in g  e x p e r im e n ts  s u f f i c i e n t  
a s c o r b i c  a c i d  was g iv e n  t o  p r e v e n t  t h e  o n s e t  o f  c l i n i c a l  
s c u r v y .  O a s t  r o t  omy w ounds w e re  made i n  a  g ro u p  o f  a n im a ls  
o n  d e f i c i e n t  d i e t  an d  i n  o t h e r s  r e c e i v i n g  f u l l  d i e t .  The 
r a t e  o f  h e a l i n g  o f  t h e  w ounds i n  t h e  tw o g ro u p s  was t h e n  
c o m p a re d . I n  t h o s e  g u in e a  p i g s  o n  d e f i c i e n t  d i e t  t h e r e  
w as o b v io u s  d e l a y  i n  t h e  h e a l i n g  p r o c e s s ,  an d  h i s t o l o g i c a l  
e x a m in a t io n  show ed  t h a t  th e  n o rm a l c o l l a g e n  w as r e p l a c e d
b y  p r e c o l l a g e n  f i b r e s . I t  w o u ld  t h e r e f o r e  a p p e a r  t h a t  a
s t a t e  o f  p r e - c l i n i c a l  v i t a m i n  C d e f i c i e n c y  c a u s e s  d e l a y
i n  th e  h e a l i n g  o f  g u in e a  p i g !s  w o u n d s•
(5 )  P r e c l i n i c a l  V i ta m in  C . D e f i c i e n c y  a n d  R e s i s t a n c e  t o  
I n f e c t  i o n l "
T he r e s i s t a n c e  o f  g u in e a  p i g s  t o  t u b e r c u lo u s  u l c e r a ­
t i o n  o f  t h e  b o w e l w hen f e d  I n f e c t e d  sp u tu m  was show n b y  
M cConkey and  S m ith  (1 9 3 3 )  t o  be  i n f l u e n c e d  b y  th e  d e g re e  o f  
v i t a m i n  C d e f i c i e n c y .  Of t h i r t y - s e v e n  g u in e a  p i g s  w h ic h
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w e re  f e d  i n f e c t e d  sp u tu m  a n d  w h ic h  r e c e i v e d  in a d e q u a te  
a m o u n ts  o f  v i t a m i n  C , t w e n t y - e i g h t  d e v e lo p e d  u l c e r a t i o n  o f  
t h e  b o w e l. I n  t h i r t y - f i v e  c o n t r o l  a n im a ls  r e c e i v i n g  a  
f u l l  d i e t  o n ly  tw o  c a s e s  o f  t u b e r c u l o u s  e n t e r i t i s  f o l lo w e d  
t h e  f e e d i n g  o f  i n f e c t e d  s p u tu m .
P i n k e l s t e i n  ( 1 9 3 2 ) ,  M cClung a n d  W in te r s  (1 9 3 2 ) an d  
m any o t h e r  I n v e s t i g a t o r s  h a v e  c a n e  t o  s i m i l a r  c o n c l u s i o n s ,  
u s i n g  v a r i o u s  t y p e s  o f  v i t a m in  d e f i c i e n c y ,  d i f f e r e n t  h o s t  
a n im a l s ,  a n d  i n f e c t i v e  o r g a n i s m s .  S c h n e id e r  (1 9 4 6 )  b y  
m eans o f  a n  im p ro v e d  t e c h n iq u e  h a s  c o n f i rm e d  th e  f a c t  t h a t  
t h e  s u s c e p t i b i l i t y  t o  i n f e c t i o n  o f  lo w e r  a n im a ls  i s  I n ­
f l u e n c e d  b y  th e  s t a t e  o f  n u t r i t i o n .
Prom t h e  r e s u l t s  o f  t h e s e  e x p e r im e n t s  i t  c a n  b e  s a i d  
t h a t  a  s t a t e  o f  s u b n u t r i t i o n  o r  o f  p r e c l i n i c a l  d e f i c i e n c y  
may o c c u r  i n  a n im a ls  a n d  t h a t  s p e c i a l  t e s t s  a r e  r e q u i r e d  
f o r  i t s  d e t e c t i o n .
I I .  3WPPIEMENTARY FEEDING EXPERIMENTS.
(1 )  M ilk  S u p p le m e n ts .
One o f  t h e  e a r l i e s t  e x p e r im e n t s  o f  t h i s  n a t u r e  was 
c a r r i e d  o u t  o v e r  a  p e r i o d  o f  f o u r  y e a r s  b y  C o r ry  Mann ( 1 9 2 6 ) .  
A g ro u p  o f  b o y s  l i v i n g  i n  a n  i n s t i t u t i o n  a n d  r e c e i v i n g  t h e  
o r d i n a r y  d i e t  w e re  t h e n  g i v e n  a n  e x t r a  p i n t  o f  m i lk  d a i l y .
A r e m a r k a b le  im p ro v e m e n t o c c u r r e d  i n  t h e i r  g e n e r a l  c o n d i t i o n  
and  i n  t h e i r  a v e r a g e  I n c r e a s e  I n  h e i g h t  an d  w e ig h t  w hen
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c o m p ared  w i th  b o y s  n o t  r e c e i v i n g  t h e  s u p p le m e n t .  T h is  
r e s u l t  w as show n t o  he due  n o t  o n l y  t o  t h e  i n c r e a s e d  c a l o r i c  
v a lu e  o f  t h e  d i e t ,  b u t  a l s o  t o  th e  s p e c i a l  p r o p e r t i e s  o f  
m i l k .  A s u p p le m e n t  o f  New Z e a la n d  b u t t e r  o f  e q u i v a l e n t  
c a l o r i c  v a lu e  p r o d u c e d  s i m i l a r  b u t  l e s s  m ark ed  im p ro v em en t 
i n  a n o th e r  g ro u p  o f  b o y s .
O r r  (1 9 2 8 )  an d  L e ig h to n  k  M cK in lay  (1 9 3 0 )  c o n f i r m e d
%
t h e  f a c t  t h a t  w hen th e  a v e r a g e  d i e t  o f  B r i t i s h  c h i l d r e n  i s  
s u p p le m e n te d  w i t h  m i l k ,  a n  Im p ro v em en t i n  t h e i r  n u t r i t i o n a l  
s t a t e  c a n  s o o n  be  d e t e c t e d .  The p r a c t i c e  o f  s u p p l y i n g  
m i lk  t o  s c h o o l  c h i l d r e n  f r e e  o r  a t  a  lo w  c o s t  h a s  b e e n  r e ­
s p o n s i b l e  f o r  a  g e n e r a l  im p ro v e m e n t i n  h e a l t h .  I n  G la sg o w  
s c h o o l s  f o r  i n s t a n c e , i n  1944  t h e  a v e r a g e  w e ig h t  o f  t h i r t e e n  
y e a r  o ld  b o y s  w as 6 .8 2  p o u n d s  h e a v i e r  t h a n  t h e  a v e r a g e  f o r  
b o y s  o f  th e  sam e a g e  i n  1 9 3 5 , and  t h e i r  h e i g h t  w as 1 .6 7  
I n c h e s  t a l l e r  i n  s p i t e  o f  v a r i o u s  a d v e r s e  w a r tim e  c o n d i t i o n s  
an d  a  r e s t r i c t e d  d i e t .  S i m i l a r  i n c r e a s e s  a r e  r e p o r t e d  f o r  
t h e  g i r l s .  T he i n c i d e n c e  o f  d e n t a l  c a r i e s  i n  t h e s e  c h i l ­
d r e n  h a s  a l s o  b e e n  g r e a t l y  r e d u c e d .  (Y oung , 1 9 4 4 ) .  Im­
p ro v e m e n t i n  t h e  n u t r i t i o n  o f  c h i l d r e n  i n  o t h e r  p a r t s  o f  
t h e  c o u n t r y  d u r i n g  w a r tim e  i s  o f  t h e  sam e o r d e r .  B ra n s b y
(1 9 4 4 )  and  M agee ( 1 9 4 6 ) .
(2 )  S u p p le m e n ts  o f  F o o d s  r i c h  i n  V i ta m in s  and  M i n e r a l s .
M ilk  i s  n o t  t h e  o n ly  fo o d  w h ic h  w hen a d d e d  t o  t h e  
a v e r a g e  d i e t  h a s  c a u s e d  s t r i k i n g  im p ro v e m e n ts  i n  th e  n u t r i t i o n a l
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c o n d i t i o n .  R o s s  Jc S tu n n e r f e ld t  (1 9 3 5 )  a n d  M organ & B a r ry  
(1 9 3 8 )  h a v e  r e p o r t e d  good  r e s u l t s  f o r  a d d i t i o n a l  c e r e a l s  
r i c h  i n  t h i a m i n .  B o r la n d  (1 9 4 0 )  c o n f i r m e d  th e  r e s u l t s  
o b t a i n e d  by  S c h iB tz  (1 9 3 1 )  who g av e  a  s u p p le m e n ta r y  m ea l 
c a l l e d  th e  O s lo  b r e a k f a s t  t o  s c h o o l  c h i l d r e n  w i t h  m ark ed  
b e n e f i c i a l  e f f e c t  o n  t h e i r  h e i g h t s ,  w e i g h t s ,  an d  g e n e r a l  
h e a l t h .  T he b r e a k f a s t  c o n s i s t e d  o f  m i l k ,  b u t t e r ,  v i t a m i n -  
r i c h  c e r e a l s ,  f r u i t  an d  o t h e r  f o o d s  s e r v e d  c o l d .  I n  
L ondon  c h i l d r e n ,  t h i s  ty p e  o f  m ea l was show n by B o r la n d  t o  
h a v e  m ore i n f l u e n c e  o n  t h e  n u t r i t i o n a l  s t a t e  t h a n  t h e  o r d ­
i n a r y  c o o k e d  s c h o o l  d i n n e r ,  e v e n  w hen e x t r a  m i lk  w as g i v e n .
(3 )  D i e t a r y  S u p p le m e n ts  t o  P r e g n a n t  Women.
I t  h a s  b e e n  show n t h a t  a d d i t i o n a l  v i t a m in s  a n d  im p ro v e d  
d i e t  d u r in g  p r e g n a n c y  h a v e  a  b e n e f i c i a l  e f f e c t  o n  m o th e r s  
a n d  t h e i r  b a b i e s .  (M e lla h b y , 1 9 3 3 ; T h e o b a ld ,  1 9 3 7 ;
M cCance e t  a l . ,  1 9 3 8 ; E bbs e t  a l . ,  1 9 4 1 ; B urke  e t  a l . ,  
1 9 4 3 ) .  E bbs a n d  h i s  c o -w o r k e r s  c la im  t h a t  n o t  o n ly  d i d  
th e  e x t r a  n o u r i s h m e n t  r e s u l t  i n  a  g e n e r a l  im p ro v e m e n t I n  
t h e  m o th e r s  * h e a l t h ,  b u t  a l s o  i n  f e w e r  c o m p l i c a t io n s  o f  
p re g n a n c y  a n d  i n  a  r e d u c e d  m o r b i d i t y  r a t e  among th e  i n f a n t s .
I t  m u s t b e  c o n c lu d e d  t h a t  t h e  a v e r a g e  d i e t  o f  c h i l d r e n  
e n d  o f  p r e g n a n t  women i s  a t  l e a s t  n o t  o p t i m a l ,  an d  p r o b a b ly  
i n  m any c a s e s  i s  so  in a d e q u a te  t h a t  i t  c a u s e s  p r e - c l i n i c a l  
d e f i c i e n c i e s .
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I I I .  COMPARISON OP THE STATES OP NUTRITION OP DIFFERENTsofliAE "enssET.----------------------------------------------------------------------------
The k in d  o f  fo o d  w h ic h  p e o p le  c h o o se  t o  e a t  i s  i n f lu e n c e d  
b y  f i n a n c i a l  c o n s i d e r a t i o n s ,  by  a  k n o w le d g e  o f  fo o d  v a l u e s ,  
a n d  b y  fo o d  f a s h i o n s  an d  h a b i t s .  I n  p o o r  h o u s e h o ld s  w i th  
y o u n g  c h i l d r e n ,  t h e  l a r g e r  t h e  f a m i ly  t h e  l e s s  m oney p e r  
h e a d  t h e r e  i s  t o  sp e n d  on f o o d ,  an d  t h e  m ore l i k e l y  i t  i s  
t h a t  c h e a p e r  and  f i l l i n g  fo o d s  s u c h  a s  b r e a d  and  c e r e a l s  
w i l l  b e  b o u g h t .  D i e t a r y  s u r v e y s  by  O rr  and  C la r k  ( 1 9 3 0 ) ,  
a n d  b y  O rr  (1 9 3 6 )  h a v e  show n t h a t  on  t h e  a v e r a g e ,  th e  d i e t  
o f  w o rk in g  c l a s s  p e o p l e ,  th o u g h  a d e q u a te  i n  c a l o r i c  v a l u e ,  
i s  f r e q u e n t l y  u n s a t i s f a c t o r y  i n  r e s p e c t  o f  a n im a l  p r o t e i n s ,  
f a t s ,  m i n e r a l s  an d  v i t a m i n s ,  s i n c e  t h e s e  s u b s ta n c e s  a r e  t o  
b e  fo u n d  i n  t h e  m ore e x p e n s iv e  fo o d s  s u c h  a s  b u t t e r ,  m i l k ,  
m e a t ,  e g g s  a n d  f r u i t .  I t  s h o u ld  be  rem em b ered  t h a t  th e  
h e a l t h  o f  a n  i n d i v i d u a l  i s  a f f e c t e d  b y  a  g r e a t  many f a c t o r s  
s u c h  a s  o v e rc r o w d in g ,  i n f e c t i o n  and  p o o r  h y g ie n e  a s  w e l l  a s  
b y  a n  i n a d e q u a te  d i e t .  A c o m p a r a t iv e  s t u d y  o f  t h e  h e a l t h  
o f  h i g h e r  a n d  lo w e r  incom e g ro u p s  m u s t t h e r e f o r e  be  i n t e r ­
p r e t e d  w i t h  c a u t i o n .  F o r  t h i s  r e a s o n  no  g r e a t  e m p h a s is  
c a n  b e  p l a c e d  on  t h e  i n f l u e n c e  o f  n u t r i t i o n  on t h e  g e n e r a l  
h e a l t h  o f  th e  p e o p le  e x c e p t  i n  so  f a r  a s  s p e c i f i c  d e f i c i e n c i e s  
c a n  b e  d e m o n s t r a te d .
W ie h l Sc K ru se  (1 9 4 1 )  i n v e s t i g a t e d  t h e  n u t r i t i o n a l  s t a t e  
o f  s c h o o l  b o y s from  d i f f e r e n t  l e v e l s  o f  s o c i e t y .  T h ey  
fo u n d  a  s i g n i f i c a n t  i n c r e a s e  i n  s i g n s  o f  s p e c i f i c  n u t r i t i o n a l
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d e f i c i e n c y ,  p a r t i c u l a r l y  o f  v i t a m i n  A an d  o f  r i b o f l a v i n ,  
am ong b o y s  fro m  th e  lo w e r  incom e l e v e l .  D a v id s o n  e t  a l .  
(1 9 4 3 )  c o m p a r in g  g ro u p s  o f  m u n ic ip a l  an d  p r i v a t e  s c h o o l  
c h i d r e n  fo u n d  t h a t  39  p e r  c e n t  o f  t h e  fo rm e r  a n d  o n ly  5 p e r  
c e n t  o f  t h e  l a t t e r  h a d  a  m i ld  a n a e m ia . A m ore f a v o u r a b l e  
s t a t e  o f  n u t r i t i o n  among c h i l d r e n  f ro m  f a m i l i e s  o f  t h e  
h i g h e r  incom e g r o u p s  h a s  a l s o  b e e n  fo u n d  b y  S p e n c e  k  
C h a r le s  ( 1 9 3 4 ) ;  O r r ,  ( 1 9 3 6 ) ;  S c h i b t z ,  ( 1 9 3 6 ) ;  McCance 
e t  a l . ,  ( 1 9 3 8 ) ;  a n d  Y u d k in , ( 1 9 4 4 a . )
IV . DETECTION OP SIGNS OP DEFICIENCY IN APPARENTLY HEALTHY
---------------------------------------------------------------------------------------------------
Of t h e  f o u r  m e th o d s  a v a i l a b l e  f o r  d e m o n s t r a t i n g  m in o r  
d e g r e e s  o f  m a l n u t r i t i o n ,  t h e  d e t e c t i o n  o f  t h e  e a r l i e s t  
s i g n s  o f  d e f i c i e n c y  I s  t h e  m o st I m p o r ta n t  fro m  t h e  p r a c t i c a l  
a s p e c t ,  b u t  i t  i s  a l s o  t h e  m o s t d i f f i c u l t .  I n  r e c e n t  y e w s  
m any w o r k e r s  h a v e  r e c o r d e d  o b s e r v a t i o n s  w h ic h  t h e y  c la im  a s  
e v id e n c e  o f  m in o r  d e f i c i e n c i e s .  The i n t e r p r e t a t i o n  o f  
t h e i r  f i n d i n g s  h a s  l e d  t o  a  g r e a t  d e a l  o f  c o n t r o v e r s y ,  a n d  
a s  a  r e s u l t  o f  f u r t h e r  s t u d y  m any t e s t s  h a v e  h a d  t o  b e  d i s ­
c a r d e d .  Some o f  t h e s e  w i l l  be  r e f e r r e d  t o  l a t e r .  The 
e a r l y  s i g n s  o f  r i c k e t s  an d  o f  n u t r i t i o n a l  a n a e m ia  w h ic h  a r e  
d e s c r i b e d  b e lo w  a r e ,  h o w e v e r ,  g e n e r a l l y  a c c e p te d  a s  r e l i a b l e  
e v id e n c e  o f  su b n o rm a l n u t r i t i o n .
(1 )  E a r l y  s i g n s  o f  r i c k e t s .
The f i r s t  e f f e c t s  o f  a n  in a d e q u a te  d i e t  a r e  b e l i e v e d
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t o  b e  b io c h e m ic a l  a n d  f u n c t i o n a l  a l t e r a t i o n s  i n  t h e  t i s s u e s  
c o n c e rn e d *  T h is  i s  f o l lo w e d  b y  a n a to m ic a l  c h a n g e s  w h ic h  
a t  f i r s t  may b e  r e v e r s i b l e ,  b u t  w h ic h  l a t e r  r e s u l t  i n  p e r ­
m a n e n t d a m a g e . T h u s , i n v e s t i g a t i o n s  w h ic h  d e t e c t  b io c h e m ic a l  
o r  f u n c t i o n a l  a l t e r a t i o n s  o r  w h ic h  r e v e a l  e a r l y  h i s t o l o g i c a l  
l e s i o n s  a r e  m o s t l i k e l y  t o  b e  u s e f u l  a s  t e s t s  o f  d e f i c i e n c y .
R i c k e t s  c a n  be c i t e d  a s  a n  ex am p le  o f  a  d i s e a s e  i n  w h ic h  
t h e  s e q u e n c e  o f  e v e n t s  d e s c r i b e d  a b o v e  o c c u r s .  T he e a r l i e s t  
sym ptom s a r e  s a i d  t o  b e  i r r i t a b i l i t y ,  s w e a t in g  and  f l a b b i ­
n e s s  o f  t h e  m u s c le s ,  none  o f  w h ic h  i s  s p e c i f i c  f o r  t h e  d i s ­
e a s e .  A t th e  sam e t im e  c e r t a i n  b io c h e m ic a l  c h a n g e s  may 
o c c u r ,  w h ic h  i n  th e  a b s e n c e  o f  a n y  o t h e r  b o n y  d i s e a s e ,  a r e  
a lm o s t  d i a g n o s t i c  o f  r i c k e t s .  The p la s m a  p h o s p h o ru s  i s  
r e d u c e d  a n d  t h e  p la s m a  p h o p h a ta s e  r i s e s  a b o v e  t h e  n o rm a l 
l i m i t s .  (M ackay , 1 9 2 6 ; S m ith  k  M a i z e l s ,  1 9 3 2 ; M o r r is  
e t  a l . ,  1 9 3 7 .)  When t h e  d e f i c i e n c y  h a s  b e e n  p r e s e n t  f o r  
some t i m e ,X - r a y  f i l m s  d e m o n s t r a te  t y p i c a l  c h a n g e s  i n  t h e  
e p i p h y s e a l  e n d s  o f  t h e  lo n g  b o n e s .  M ild  b o n y  l e s i o n s  a r e  
d i f f i c u l t  t o  d e t e c t  c l i n i c a l l y  an d  d i f f e r e n t  o b s e r v e r s  do  
n o t  a lw a y s  a g r e e  a b o u t  t h e  d i a g n o s i s  — f a c t s  w h ic h  em erg ed  
when th e  B r i t i s h  P a e d i a t r i c  A s s o c i a t i o n  m ade s u r v e y s  o f  
th e  I n c id e n c e  o f  r i c k e t s  i n  t h i s  c o u n t r y  ( 1 9 4 4 ) .  B io c h e m ic a l  
t e s t s  an d  c h a n g e s  i n  t h e  X - r a y  a p p e a r a n c e s  o f  t h e  lo n g  b o n e s  
a r e  u s e f u l  a d j u n c t s  t o  th e  d i a g n o s i s  o f  r i c k e t s  i n  t h e  e a r l y  
s t a g e s  b e f o r e  p e rm a n e n t  dam age t o  t h e  s k e l e t o n  h a s  o c c u r r e d .
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When t h e s e  e x a m in a t io n s  w e re  c a r r i e d  o u t  on  a  l a r g e  s c a l e  
i t  becam e a p p a r e n t  t h a t  w h i le  f l o r i d  r i c k e t s  was r e l a t i v e l y  
uncom m on, th e  e a r l y  s i g n s  o f  V i ta m in  D d e f i c i e n c y  w ere  
p r e s e n t  i n  a l a r g e  p r o p o r t i o n  o f  t h e  p o p u la t io n *  U s in g  
X - r a y  e v id e n c e  f o r  t h e  d i a g n o s i s ,  A tk in s o n  an d  h i s  c o l l a b o r ­
a t o r s  (1 9 2 6 )  fo u n d  th e  i n c i d e n c e  o f  r i c k e t s  i n  London c h i l ­
d r e n  -under tw o y e a r s  o f  ag e  t o  be 8 p e r  c e n t ,  w h i le  Maddox 
(1 9 3 2 )  fo u n d  t h a t  12*4 p e r  c e n t  o f  c h i l d r e n  u n d e r  tw o y e a r s  
i n  S y d n e y , a n d  Graham  (1 9 4 2 )  fo u n d  23*6  p e r  c e n t  o f  c h i l d r e n  
u n d e r  e i g h t e e n  m o n th s  i n  G lasgow  s u f f e r e d  fro m  r i c k e t s .
When b io c h e m ic a l  c h a n g e s  a r e  t a k e n  a s  t h e  m a in  e v id e n c e ,  
t h e  i n c i d e n c e  o f  t h e  d i s e a s e  i s  fo u n d  t o  be  s t i l l  h ig h e r *  
T hus M o r r i s  (1 9 3 8 )  fo u n d  e v id e n c e  o f  r i c k e t s  i n  4 9 .8  p e r  
c e n t  o f  G lasgow  c h i l d r e n  u n d e r  t h r e e  y e a r s  o f  a g e ,  and  
C o rn e r  (1 9 4 4 ) fo u n d  i t  i n  4 1 .4  p e r  c e n t  o f  B r i s t o l  c h i l d r e n  
u n d e r  e i g h t e e n  m o n th s .
I t  m ay t h e r e f o r e  b e  i n f e r r e d  t h a t  m any i n f a n t s  s u f f e r  
fro m  p r e - c l i n i c a l  r i c k e t s .  K r e s t i n  (1 9 4 5 )  h a s  d e m o n s t r a te d  
b y  r e p e a t e d  X - r a y s  t h e  p r o p h y l a c t i c  e f f e c t s  o f  a d e q u a te  
d o s e s  o f  co d  l i v e r  o i l ,  a n d  i t  i s  b e l i e v e d  t h a t  t h e  v i r t u a l  
d i s a p p e a r a n c e  o f  f l o r i d  r i c k e t s  i n  t h i s  c o u n t r y  i s  th e  
r e s u l t  o f  a c t i o n  t a k e n  by  t h e  C h i ld  W e lf a r e  A u t h o r i t i e s .
(2 )  N u t r i t i o n a l  A n a em ia .
N u t r i t i o n a l  a n a e m ia  o c c u r s  w hen d i e t s  d e f i c i e n t  i n  i r o n
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a r e  t a k e n  f o r  a n y  l e n g t h  o f  t im e .  I t  i s  w e l l  r e c o g n i s e d  
t h a t  a  low  i r o n  i n t a k e  i s  o n ly  o ne  o f  a  v a r i e t y  o f  f a c t o r s  
w h ic h  may c a u s e  a  h y p o c h ro m ic  a n a e m ia , b u t  i n  t h e  a b s e n c e  
o f  an y  o t h e r  o b v io u s  c a u s e  i t  i s  p re su m e d  t h a t  t h e  a n ae m ia  
l a  n u t r i t i o n a l  i n  o r i g i n .  D i e t a r y  s u r v e y s  c a r r i e d  o u t  i n  
A b e rd e e n  b y  D a v id s o n  a n d  h i s  c o -w o r k e r s  (1 9 3 5 ) s u p p o r t  t h i s  
v ie w . T hey  fo u n d  t h a t  w h i le  th e  recom m ended  o p t im a l  i n ­
t a k e  o f  i r o n  i s  15 t o  20  mgms. p e r  d a y ,  t h e  d a i l y  i n t a k e  o f  
i r o n  a v e r a g e d  o n ly  10  mgms. an d  i t  w as n o t  uncommon t o  f i n d  
i n t a k e s  o f  5 t o  8 mgms. S i m i l a r  r e s u l t s  w e re  o b t a i n e d  b y  
M cCance e t  a l .  ( 1 9 3 8 ) .  A d m i n i s t r a t i o n  o f  i r o n  i n  t h e s e  c a s e s  
p ro d u c e d  a  s i g n i f i c a n t  r i s e  i n  t h e  l e v e l  o f  h a e m o g lo b in  a n d  
a  r e c o g n i s a b l e  Im p ro v em en t i n  t h e i r  g e n e r a l  h e a l t h .  D a v id s o n  
e t  a l .  ( 1 9 3 3 ) ,  ( 1 9 4 4 ) ,  Y U dkin (1 944  b . ) .
When t h e  i n t a k e  o f  i r o n  i n  t h e  d i e t  i s  i n a d e q u a te ,  t h e  
h a e m o g lo b in  c o n t e n t  o f  t h e  b lo o d  i s  r e d u c e d  t o  a n  e x t e n t  w h ic h  
v a r i e s  w i th  t h e  p h y s i o l o g i c a l  dem ands f o r  i r o n  an d  w i th  t h e  
s e v e r i t y  o f  t h e  d e f i c i e n c y .  A d m i n i s t r a t i o n  o f  i r o n  t o  a  c a s e  
o f  n u t r i t i o n a l  a n a e m ia  r e s u l t s  i n  a n  i n c r e a s e  o f  h a e m o g lo b in  
u n t i l  a  s a t u r a t i o n  p o i n t  i s  r e a c h e d ,  a f t e r  w h ic h  n o  am ount o f  
i r o n  c a n  r a i s e  t h e  h a e m o g lo b in  f u r t h e r .  The l e v e l  b e lo w  
w h ic h  a n  a d u l t  may b e  s a i d  t o  b e  a n a e m ic  h a s  b e e n  a r b i t r a r i l y  
f i x e d  a t  8 0  p e r  c e n t  b y  D a v id s o n  e t  a l .  ( 1 9 4 3 ) .  B e tw een  
t h i s  p o i n t  a n d  l o o  p e r  c e n t  t h e  p e r s o n  i s  s t a t e d  t o  h a v e  a  
su b n o rm a l h a e m o g lo b in  w h ic h  w i l l  r e s p o n d  t o  i r o n  t h e r a p y  e i t h e r
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b y  im p ro v e d  d i e t  o r  b y  i n o r g a n i c  s a l t s .
The f r e q u e n c y  o f  i r o n  d e f i c i e n c y  a n a e m ia  i n  i n f a n t s  
h a s  b e e n  f u l l y  d e m o n s t r a te d  by  M ackay who c la im s  t h a t  i t  
lo w e r s  t h e i r  r e s i s t a n c e  t o  i n f e c t i o n .  (M ackay , 1 9 3 1 ; 1 9 3 3 ) .  
M any o t h e r  w o rk e rs  h a v e  c o n f i rm e d  t h e  p r e s e n c e  o f  i r o n  d e ­
f i c i e n c y  a n a e m ia  i n  i n f a n c y  ( P a r s o n s  & H a w k s le y , 1 9 3 3 ; 
J o s e p h s ,  1 9 3 6 ; H u tc h i s o n ,  1 9 5 8 ; M e d ic a l  R e s e a r c h  C o u n c il  
R e p o r t ,  1 9 4 5 .)  T h is  ty p e  o f  n u t r i t i o n a l  d e f i c i e n c y
o c c u r s  a l s o  i n  s c h o o l  c h i l d r e n ,  i n  a d o l e s c e n t  g i r l s ,  and  
i n  a d u l t  women e s p e c i a l l y  i f  p a ro u s  o r  p r e g n a n t .  The p r e v ­
a l e n c e  o f  m in o r  d e g r e e s  o f  i r o n  d e f i c i e n c y  h a s  t h u s  b e e n  
a m p ly  d e m o n s t r a t e d .
STANDARDISATION OF MINIMAL AND OPTIMAL DAILY REQUIREMENTS.
Many o t h e r  e x p e r im e n ts  and  i n v e s t i g a t i o n s  c o u ld  b e  
a d d e d  i n  s u p p o r t  o f  t h e  e x i s t e n c e  o f  a  p r e c l i n i c a l  d e f i c ­
i e n c y  s t a t e ,  b u t  t h o s e  d e s c r i b e d  a b o v e  h a v e  b e e n  s e l e c t e d  
b e c a u s e  th e y  a p p e a r  t o  p r o v id e  r e l i a b l e  e v id e n c e  o f  a  s u f ­
f i c i e n t l y  v a r i e d  c h a r a c t e r .  P r e v e n t i o n  o f  m in o r  d e g re e s  
o f  m a l n u t r i t i o n  w i th  t h e i r  c o n s e q u e n t  d e t r i m e n t a l  e f f e c t  
o n  h e a l t h  r e q u i r e s  a c c u r a t e  k n o w led g e  o f  o p t im a l  d a i l y  
r e q u i r e m e n t s • C o m m itte e s  o f  e x p e r t s  h a v e  b e e n  s e t  up  i n  
d i f f e r e n t  c o u n t r i e s  t o  m ake re c o m m e n d a tio n s  o f  m in im a l an d  
o p t im a l  r e q u i r e m e n t s  o f  t h e  v i t a m in s  and  e s s e n t i a l  m i n e r a l s .  
( T e c h n ic a l  C o m m issio n  on  N u t r i t i o n  (1 9 3 8 ) ;  N a t io n a l  R e s e a r c h
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C o u n c i l ,  C o m m ittee  on  Pood and  N u t r i t i o n  ( 1 9 4 1 ) . )  By c o m p a r in g  
t h e  r e s u l t s  o f  d i e t a r y  s u r v e y s  w i th  t h e  recom m ended d a i l y  i n ­
t a k e s  o f  t h e  v a r i o u s  fo o d  s u b s t a n c e s ,  d i e t a r y  d e f e c t s  c a n  
be  r e a d i l y  d e t e c t e d  an d  a p p r o p r i a t e  m e a s u re s  t a k e n  f o r  t h e i r  
c o r r e c t i o n .  A g re em en t h a s  b e e n  r e a c h e d  on  t h e  d a i l y  r e ­
q u i r e m e n t  o f  some m in e r a l s  an d  v i t a m i n s ,  b u t  f o r  o t h e r s  
t h e r e  i s  a  d i f f e r e n c e  o f  o p i n i o n ,  and  i n  s e v e r a l  i n s t a n c e s  
t h e  f i g u r e s  q u o te d  a r e  o n ly  t e n t a t i v e .  T h is  u n c e r t a i n t y  
r e s u l t s  from  t h e  l i m i t a t i o n s  o f  t h e  e x p e r i m e n t a l  a p p ro a c h  
t o  d i e t a r y  s t u d i e s  i n  hum an s u b j e c t s ,  and  fro m  d i f f i c u l t i e s  
e x p e r i e n c e d  i n  t h e  a s s e s s m e n t  o f  t h e  n u t r i t i o n a l  s t a t e .
I f  r e l i a b l e  e a r l y  s i g n s  o f  s p e c i f i c  d e f i c i e n c i e s  c o u ld  be  
f o u n d ,  t h e  am ount o f  t h e  a p p r o p r i a t e  fo o d  s u b s ta n c e  s u f f i c ­
i e n t  to  p r e v e n t  t h e i r  d e v e lo p m e n t c o u ld  be c a l c u l a t e d ,  and  
i n  t h i s  way e s t i m a t e s  o f  o p t im a l  r e q u i r e m e n ts  c o u ld  be g i v e n .
ASSESSMENT OF NUTRITION.
W ith  t h e  r e c o g n i t i o n  t h a t  m in o r  d e f i c i e n c i e s  o c c u r  i n  
l a r g e  num bers o f  a p p a r e n t l y  h e a l t h y  c h i l d r e n ,  t h e  e v a l u a t i o n  
o f  n u t r i t i o n a l  s t a t e s  h a s  becom e a  p ro b le m  o f  i n c r e a s i n g  
im p o r ta n c e .  Two o u t s t a n d i n g  d i f f i c u l t i e s  p r e v e n t  a  r e a d y  
s o l u t i o n  t o  t h e  p ro b le m :
( a )  The i n e x a c t n e s s  o f  t h e  d e f i n i t i o n  o f  t h e  te rm
*N u t r i t i o n * .
(b )  The l a c k  o f  s p e c i f i c  s i g n s  o f  e a r l y  m a l n u t r i t i o n .
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( a )  The I n e x a c t n e s s  o f  t h e  D e f i n i t i o n  o f  TN u t r i t i o n * .
I n  1926  t h e r e  w as a n  a t t e m p t  t o  l i m i t  t h e  i n t e r p r e t a ­
t i o n  o f  t h e  te r m  * n u t r i t i o n *  t o  t h e  w e ig h t  o f  a n  i n d i v ­
i d u a l*  The f o l lo w in g  i s  a  q u o t a t i o n  fro m  a  s p e c i a l  r e p o r t  
t o  t h e  M e d ic a l  R e s e a r c h  C o u n c i l  b y  P a to n  Je F i n d l a y  ( 1 9 2 6 ) .  
" N u t r i t i o n  d o e3  n o t  r e f e r  t o  t h e  h e i g h t  o f  t h e  c h i l d ,  t o  t h e  
s t a t e  o f  h i s  h e a l t h ,  o r  t o  h i s  m u s c u la r  a c t i v i t y . . . . .  N or
h a s  n u t r i t i o n  a n y th in g  t o  d o  w i t h  g r o w th   N u t r i t i o n
s im p ly  r e f e r s  t o  t h e  m an n e r i n  w h ic h  a n  i n d i v i d u a l  a b s o r b s  
and  a s s i m i l a t e s  h i s  f o o d ,  i n  s h o r t ,  i n c r e a s e s  h i s  b u l k . "
I n  t h e  sam e y e a r  C o r ry  Mann (1 9 2 6 )  c a r r i e d  o u t  e x p e r im e n ts  
w h ic h  p ro v e d  t h a t  t h e  n u t r i t i o n  o f  s c h o o l  c h i l d r e n  a f f e c t s  
t h e i r  h e i g h t  a s  w e l l  a s  t h e i r  w e ig h t ,  a n  o b s e r v a t i o n  w h ic h  
h a s  b e e n  c o n f i rm e d  m any t i m e s .  (Drummond, 1 9 3 4 ; M e d ic a l  
C o r r e s p o n d e n t  i n  B e r l i n ,  1 9 3 6 ; O r r ,  1 9 4 0 .)  T h is  r e l a t i v e l y  
s im p le  c o n c e p t i o n  o f  t h e  i n f l u e n c e  o f  n u t r i t i o n  on  t h e  b o d y , 
n a m e ly  on  t h e  h e i g h t  an d  w e i g h t ,  h a s  now g iv e n  way t o  a  m ore 
co m p lex  o n e .  B igw ood ( 1 9 3 7 ) ,  W isem an ( 1 9 3 8 ) ,  H a r r i s  ( 1 9 4 0 ) ,  
M ack ie  (1 9 4 0 )  a n d  m any o t h e r  o b s e r v e r s  h a v e  d e m o n s tr a te d  t h a t  
t h e  s k i n ,  h a i r ,  n a i l s ,  t e e t h ,  g um s, s u b c u ta n e o u s  f a t ,  and  
m u sc le  a r e  a l l  I n f l u e n c e d  b y  n u t r i t i o n .  T h a t  n u t r i t i o n  
s h o u ld  a f f e c t  s o  m any t i s s u e s  i s  n o t  s u r p r i s i n g ,  n o r  i s  i t  
t o  b e  w o n d e re d  a t  t h a t  t h i s  h a s  l e d  t o  a  l o o s e  i n t e r p r e t a t i o n  
o f  t h e  te rm  n u t r i t i o n a l  s t a t e .  C apon (1 9 4 5 ) h a s  d raw n
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a t t e n t i o n  t o  t h e  c o n f u s io n  w h ic h  i s  a p p a r e n t  i n  some o f  
t h e  r e c e n t  l i t e r a t u r e  b e tw e e n  t h e  n u t r i t i o n a l  s t a t e  an d  t h e  
s t a t e  o f  h e a l t h .  T he l a c k  o f  p r e c i s e  k n o w le d g e  on  t h e  
s u b j e c t  i s  t y p i f i e d  b y  s u c h  a  s t a t e m e n t  a s  t h a t  made b y  
th e  M i n i s t r y  o f  H e a l t h ’ s  A d v is o ry  C o m m ittee  on  N u t r i t i o n  
( 1 9 3 7 ) .  "We h a v e  i n t e r p r e t e d  t h e  s t a t e  o f  n u t r i t i o n  a s  
a p p ly i n g  t o  t h e  p h y s i c a l  a n d  f u n c t i o n a l  b o d i l y  c o n d i t i o n ,  
o n ly  i n  s o  f a r  a s  i t  i s  d e p e n d e n t  on  f o o d ."
(b )  The L ack  o f  S p e c i f i c  S ig n s  o f  E a r l y  M a l n u t r i t i o n .
I t  h a s  b e e n  fo u n d  p o s s i b l e  t o  c o r r e l a t e  c e r t a i n  c l i n i c a l  
s i g n s  w i t h  t h e  l a c k  o f  i n d i v i d u a l  n u tr im e n ts  i n  t h e  d i e t .
D i e t s  known t o  b e  d e f i c i e n t  i n  o n ly  one  e s s e n t i a l  h a v e  b e e n  
g iv e n  t o  hum an s u b j e c t s  who w e re  k e p t  u n d e r  c l o s e  o b s e r v a ­
t i o n .  D i f f e r e n t  d e f i c i e n c i e s  p ro d u c e  s e p a r a t e  s y n d ro m e s , 
an d  i t  i s  now p o s s i b l e  on  c e r t a i n  r e s t r i c t e d  d i e t s ,  t o  p r e ­
d i c t  t h e  s i g n s  w h ic h  a r e  l i k e l y  t o  d e v e lo p  an d  t h e  p r o b a b le  
t im e  o f  t h e i r  a p p e a r a n c e .  I t  i s ,  h o w e v e r ,  i n c o r r e c t  t o  
a s s u n e  t h a t  t h e  d i s c o v e r y  o f  a n y  o ne  o f  t h e s e  s i g n s  i n  a n  
o th e r w i s e  h e a l t h y  i n d i v i d u a l  i s  n e c e s s a r i l y  a  s i g n  o f  n u t r i ­
t i o n a l  d e f i c i e n c y .  T he g r e a t e r  t h e  num ber o f  ’n u t r i t i o n a l ’ 
s i g n s  w h ic h  a r e  p r e s e n t ,  t h e  m ore l i k e l y  I t  I s  t h a t  f a u l t y  
d i e t  i s  r e s p o n s i b l e .  Many s i g n s  a r e  n o t  s p e c i f i c ,  a n d  o t h e r s  
w h ic h  w e re  p r e v i o u s l y  t h o u g h t  t o  b e  s o  c a n  b e  p ro d u c e d  b y  
s e v e r a l  a g e n t s .
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METHODS OP ASSESSING THE NUTRITIONAL STATE.
T h e re  a r e  a t  p r e s e n t  t h r e e  m a in  m e th o d s  o f  a s s e s s i n g  
n u t r i t i o n a l  s t a t e s : -
(A) H e ig h t  an d  w e ig h t  m e a su re m e n ts*
(B ) C l i n i c a l  e x a m in a t io n .
(C ) D e t e c t i o n  o f  s p e c i f i c  s i g n s  o f  d e f i c i e n c y *
(A) HEIGHT AND WEIGHT MEASUREMENTS.
So lo n g  a s  t h e  n u t r i t i o n  o f  c h i l d r e n  w as th o u g h t  t o  
a f f e c t  o n ly  t h e i r  h e i g h t s  and  w e ig h ts  t h e s e  m e a su re m e n ts  
w e re  u s e d  i n  v a r y i n g  c o m b in a t io n s  an d  th e  f i g u r e s  o b t a i n e d  
w e re  c o m p ared  w i th  a c c e p te d  s t a n d a r d s  f o r  d i f f e r e n t  a g e s  
and  s e x e s .  Many c o m p l ic a te d  f o r m u la e  b a s e d  o n  t h e s e  
m e a su re m e n ts  h a v e  b e e n  e v o lv e d ,  b u t  h a v e  m o s t ly  b e e n  g i v e n  
up  b e c a u s e  th e y  h a v e  n o t  ov e rco m e  th e  d e f e c t s  i n h e r e n t  i n  
t h e  s im p le  h e i g h t  and  w e ig h t  e s t i m a t i o n s .  (B ig w o o d , 1 9 3 7 ; 
W isem an , 1 9 3 8 ; C lu v e r ,  1 9 4 0 . ) .  O rr  (1 9 4 0 )  b e l i e v e s  t h a t  
t h e  r a t i o  o f  h e i g h t  t o  w e ig h t  g i v e s  some i n d i c a t i o n  o f  t h e  
s t a t e  o f  n u t r i t i o n ,  b u t  o n ly  i n  r e l a t i o n  t o  p a s t  f e e d i n g .
The m a in  d e f e c t s  o f  h e i g h t  an d  w e ig h t  m e a su re m e n ts  
u s e d  a s  i n d i c e s  o f  n u t r i t i o n  a r e : -
( a )  The d i f f i c u l t y  i n  d e c i d i n g  th e  r a n g e  o f  n o r m a l i t y .
(b )  The i n f l u e n c e  o f  h e r e d i t y ,
( c )  The a c k n o w le d g e d  f a c t  t h a t  s e v e r e  d e f i c i e n c i e s
may c o - e x i s t  w i th  n o rm a l v a l u e s .
( a )  The R ange o f  N orm al V a lu e s .
T he i n a b i l i t y  t o  d e te r m in e  e x a c t l y  t h e  r a n g e  o f  n o r m a l i t y  
i s  t h e  m a in  d ra w b a c k  t o  t h e  u s e  o f  a l l  t e s t s  w h ic h  s e t  o u t
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t o  a s s e s s  n u t r i t i o n a l  s t a t e s .  C e r t a i n  d e d u c t io n s  c a n  be  
made b y  o b s e r v i n g  u n d e r  d i f f e r e n t  c o n d i t i o n s  o r  o v e r  a  
p e r i o d  o f  y e a r s ,  t h e  b e h a v io u r  o f  t h e  m ean h e i g h t s  a n d  
w e ig h ts  i n  l a r g e  g ro u p s  o f  c h i l d r e n  a t  d i f f e r e n t  a g e s .
L e s s e r  f a c t o r s  w h ic h  may a f f e c t  t h e s e  m e a su re m e n ts  t e n d  t o  
c a n c e l  e a c h  o t h e r  o u t ,  an d  th e  i n f l u e n c e  o f  n u t r i t i o n  c a n  
th e n  be  c a l c u l a t e d  b y  s t a t i s t i c a l  m e th o d s . H e ig h ts  a n d  
w e ig h ts  o f  l a r g e  g ro u p s  o f  c h i l d r e n  h a v e  p ro v e d  v e r y  u s e f u l  
a s  a n  o b j e c t i v e  m ea su re m e n t o f  t h e  t r e n d  o f  n u t r i t i o n ,  a s  
f o r  i n s t a n c e ,  i n  t h e  s u p p le m e n ta r y  f e e d i n g  e x p e r im e n ts  
d e s c r i b e d  a b o v e ,  i n  s u r v e y s  o f  t h e  n u t r i t i o n  o f  B e lg ia n  
c h i l d r e n  i n  t h e  l a s t  w ar ( E l l i s ,  1945 ) and  o f  F r e n c h  c h i l ­
d r e n  u n d e r  t h e  G erm an o c c u p a t io n  (D ebre", 1 9 45 ) • I t  i s  
o f  c o u r s e  im p o r ta n t  n o t  t o  i n t e r p r e t  t h e  a v e r a g e  a s  t h e  
n o rm a l ,  a n d  t h e  s m a l l e r  t h e  g ro u p  o f  c a s e s  t h e  m ore  im p o r ta n t  
d o e s  t h i s  b eco m e .
(b )  The I n f l u e n c e  o f  H e r e d i t y .
The i n f l u e n c e  o f  h e r e d i t y  o n  p h y s iq u e  i s  o b v io u s ly  v e r y  
i m p o r t a n t .  I t  h a s  b e e n  e x p l a in e d  i n  t h e  f o l lo w in g  te r m s  
b y  O rr  ( 1 9 4 0 ) .
" T h e re  i s  no  d o u b t  a b o u t  t h e  o v e rw h e lm in g  im p o r ta n c e  
o f  h e r e d i t y  w h ic h  s e t s  t h e  p a t t e r n  an d  s e t s  l i m i t s  t o  s t a t u r e .  
B ut i t  d e p e n d s  o n  n u t r i t i o n  a n d  o t h e r  e n v i r o n m e n ta l  f a c t o r s  
w h e th e r  t h e  b o d y  w i l l  a t t a i n  th e  s t a t u r e  and  d e g re e  o f  
p e r f e c t i o n  made p o s s i b l e  b y  i n h e r i t a n c e . "
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( o )  M a l n u t r i t i o n  a s s o c i a t e d  w i t h  N orm al H e ig h t  a n d  W e ig h t
Ya l u e s  >
T he o c c u r r e n c e  o f  d e f i n i t e  d e f i c i e n c y  d i s e a s e s  i n  c h i l ­
d r e n  o f  a v e r a g e  h e i g h t  a n d  w e ig h t  m e a su re m e n ts  i s  a  c l e a r  
d e m o n s t r a t i o n  o f  t h e  in a d e q u a c y  o f  a s s e s s i n g  n u t r i t i o n  b y  
t h i s  m e th o d  a lo n e *  S p e n c e  (1 9 3 1 )  h a s  r e p o r t e d  c a s e s  o f  
x e r o p h th a lm ia  i n  c h i l d r e n  o f  a v e r a g e  w e ig h t  a n d  a p p a r e n t l y  
good  g e n e r a l  n u t r i t i o n .  A v e ra g e  w e ig h ts  h a v e  b e e n  n o te d  
i n  c h i l d r e n  s u f f e r i n g  from  s c u r v y  (B a r lo w , 1 8 9 4 ; H e s s ,
1 9 1 7 ; W i l t s h i r e ,  1 9 1 9 ) ,  from  r i c k e t s  ( F r e u d e n b e r g ,  1 9 3 5 ) ,  
and  fro m  b e r i - b e r i  (K e rle y  k  L o r e n z e ,  1 9 4 1 . ) .
I n  s p i t e  o f  t h e i r  l i m i t a t i o n s ,  h e i g h t  and  w e ig h t  m e a s u re ­
m e n ts  g iv e  u s e f u l  i n f o r m a t i o n  an d  a r e  s t i l l  w id e ly  u s e d .
T hey  h a v e  t h e  a d v a n ta g e  o f  b e in g  e n t i r e l y  o b j e c t i v e .
(B) CLINICAL EXAMINATION.
I s o l a t e d  h e i g h t  a n d  w e ig h t  m e a su re m e n ts  a r e  o f  l i t t l e  
v a lu e  a s  i n d i c e s  o f  n u t r i t i o n  i n  th e  i n d i v i d u a l  c a s e .  I t  
i s  n o t  p o s s i b l e  w i th o u t  a  c l i n i c a l  e x a m in a t io n  t o  d i s t i n g u i s h  
th e  h e a v y  c h i l d  who i s  s im p ly  v e r y  w e l l - n o u r i s h e d  fro m  one 
who i s  s u f f e r i n g  fro m  e n d o c r in e  d e f i c i e n c y .  C l i n i c a l  e x ­
a m in a t io n  I s  o f  c o u r s e  n e c e s s a r y  t o  d e te r m in e  t h e  c o n d i t i o n  
o f  t h e  s k i n ,  h a i r ,  n a i l s ,  t e e t h ,  g um s, s u b c u ta n e o u s  f a t  and  
m u s c le  t o n e .  V a r i a t i o n s  i n  th e  c o n d i t i o n  o f  t h e s e  t i s s u e s  
c a n n o t  b e  r e a d i l y  m e a s u re d ,  and  J o n e s  (1 9 3 8 )  h a s  g iv e n  s t a t i s ­
t i c a l  e v id e n c e  o f  th e  u n r e l i a b i l i t y  o f  a t t e m p t s  t o  s u b d iv id e
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n u t r i t i o n a l  s t a t e s  b y  c l i n i c a l  e x a m in a t io n  a l o n e .  C l i n i c a l  
a s s e s s m e n ts  v a r y  fro m  one o b s e r v e r  t o  t h e  o t h e r ,  a n d  a l s o  fro m  
d a y  t o  d a y  w i t h  t h e  sam e o b s e r v e r .  Y e t S c h o o l  M e d ic a l  O f­
f i c e r s  a r e  e x p e c te d  t o  g r a d e  th e  c h i l d r e n  t h e y  e x a m in e  i n t o  
t h r e e  c a t e g o r i e s ,  a n d  c o n c l u s i o n s  a r e  d ra w n  fro m  s u c h  c l a s s ­
i f i c a t i o n s  • N e v e r t h e l e s s  c l i n i c a l  e x a m in a t io n  i s  im p o r ta n t  
an d  s h o u ld  n e v e r  b e  o m i t t e d  p a r t i c u l a r l y  i n  i n d i v i d u a l  a s s e s s ­
m e n ts .  I t  i s  o n ly  b y  i t s  u s e  t h a t  d i s e a s e  a n d  c o n d i t i o n s  
o t h e r  t h a n  n u t r i t i o n  w h ic h  I n f l u e n c e  h e a l t h  c a n  b e  d e t e c t e d .
( c )  TESTS FOR SPECIFIC DEFICIENCY*
E v e r  s i n c e  i t  h a s  b e e n  r e c o g n i s e d  t h a t  t h e  m o s t f r e q u e n t  
d e f e c t  o f  m o d ern  d i e t s  i s  t h e  l a c k  o f  m in e r a l s  an d  v i t a m i n s ,  
p e o p le  h a v e  b e e n  s e a r c h i n g  f o r  t h e  e a r l i e s t  s i g n s  o f  d e f i c ­
i e n c y  i n  t h e  h o p e  t h a t  m in o r  d e g r e e s  o f  m a l n u t r i t i o n  w o u ld  
th u s  b e  m ore r e a d i l y  d e t e c t e d .  D e f ic i e n c y  d i s e a s e s  h a v e  
b e e n  s t u d i e d  fro m  tw o m a in  a s p e c t s ,  t h e  e x p e r i m e n t a l  and 
t h e  c l i n i c a l .  On th e  one h a n d , a  d i e t  i n  w h ic h  th e  n u t r im e n t  
t o  b e  t e s t e d  i s  e i t h e r  a b s e n t  o r  i s  p r e s e n t  i n  in a d e q u a te  
am o u n ts , i s  g iv e n  t o  a  t e s t  a n im a l  a n d  th e  e f f e c t  o f  t h i s  
d e p r i v a t i o n  on  i t s  h e a l t h  i s  o b s e r v e d .  In d u c e d  d e f i c i e n c y  
e x p e r im e n ts  h a v e  a l s o  b e e n  c a r r i e d  o u t  o n  hum an s u b j e c t s ,  
and  i n  t h i s  w ay c e r t a i n  sym ptom s a n d  s i g n s  h a v e  come t o  b e  
a s s o c i a t e d  w i t h  s p e c i f i c  d e f i c i e n c i e s .  On t h e  o t h e r  h a n d , 
t h e  p h y s i c i a n  i s  p r e s e n t e d  w i th  a  v a r i e t y  o f  sym ptom s and  
s i g n s  fro m  w h ic h  a  d i a g n o s i s  h a s  t o  be  m ad e . G ro s s  d e f i c i e n c y
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d i s e a s e s  r a r e l y  p r e s e n t  a n y  d i a g n o s t i c  p ro b le m s  b u t  t h e  
sym ptom s o f  e a r l y  n u t r i t i o n a l  d i s o r d e r s  a r e  u s u a l l y  v ag u e  
a n d  n o n - s p e c i f i c ,  a n d  t h e  e a r l y  s i g n s  may b e  d i f f i c u l t  t o  
i n t e r p r e t .
(1 )  E x p e r im e n ta l  A p p ro a c h .
I t  i s  n e c e s s a r y  t o  d i s t i n g u i s h  c l e a r l y  b e tw e e n  a n im a l  
an d  hum an e x p e r i m e n t s .  T he l a t t e r  a r e  m ore  d i f f i c u l t  t o  
c a r r y  o u t  b u t  y i e l d  much m ore v a l u a b l e  i n f o r m a t i o n  w h ic h  
c a n  be  d i r e c t l y  a p p l i e d  t o  n u t r i t i o n a l  p r o b le m s .  Human 
e x p e r im e n ts  a r e  l i m i t e d  i n  num ber a n d  h a v e  b e e n  u n d e r t a k e n  
o n ly  i n  r e c e n t  y e a r s .  The r e s u l t  o f  m uch o f  th e  w ork  on  
a n im a ls  i s  s t i l l  u s e d ,  b u t  s h o u ld  a lw a y s  b e  i n t e r p r e t e d  
w i t h  c a u t i o n .  F o r  i n s t a n c e ,  t h ia m in  d e f i c i e n c y  i n  a n im a ls  
c a u s e s  a n  i n c r e a s e  i n  t h e  b lo o d  p y r u v ic  a c i d  (T hom pson fc 
J o h n s o n , 1 9 3 5 ; K a to  & L i ,  1 9 4 1 ) and  a  s i m i l a r  i n c r e a s e  I s  
fo u n d  I n  c a s e s  o f  w e t b e r i - b e r i .  ( P l a t t  & L u , 1 9 3 6 .)  
H o w ev er, W il l ia m s  e t  a l .  (1 9 4 0 )  an d  J o l l i f f e  e t  a l .  (1 9 3 9 )  
who in d u c e d  a  t h i a m i n  d e f i c i e n c y  I n  hum an s u b j e c t s  f a i l e d  
t o  d e m o n s t r a te  a  r i s e  o f  p y r u v i c  a c i d  i n  th e  b l o o d .  A b o u t 
th e  i n t e r p r e t a t i o n  o f  th e  t e s t  t h e r e  I s  s t i l l  c o n s i d e r a b l e  
d i f f e r e n c e  o f  o p i n i o n .
F e e d in g  e x p e r im e n ts  i n  hum an s u b j e c t s  h a v e  b e e n  made I n  
w h ic h  t h i a m i n ,  r i b o f l a v i n e ,  b i o t i n ,  v i t a m in  A o r  a s c o r b i c  
a c i d  h a v e  b e e n  e i t h e r  t o t a l l y  o r  p a r t i a l l y  l a c k i n g  i n  t h e  
d i e t .  (W il l ia m s  e t  a l .  1 9 4 0 ; S e b r e l l  e t  a l . ,  1 9 4 1 ; K eys
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e t  a l . ,  1 9 4 4 ; S y d e n s t r i c k e r  e t  a l . ,  1942* J e a n s  e t  a l . ,
1 9 4 1 ; Lund & C ra n d o n , 1 9 4 1 .)  I n  t h e  c o u r s e  o f  t h e s e  I n ­
v e s t i g a t i o n s  m any t e s t s  h a v e  b e e n  c a r r i e d  o u t  a n d  som e i n ­
t e r e s t i n g  f a c t s  h a v e  e m e rg e d . The e t i o l o g y  o f  d i s e a s e s  
s u c h  a s  b e r i - b e r i  a n d  s c u r v y  i s  l e s s  s im p le  t h a n  w as f o r m e r ly  
b e l i e v e d ,  s i n c e  d e p r i v a t i o n  o f  t h e  p u r e  s u b s ta n c e  t h i a m in  
an d  a s c o r b i c  a c i d  h a s  n o t  p ro d u c e d  th e  w h o le  p i c t u r e  o f  
b e r i - b e r i  o r  s c u r v y .  Y e t t h e s e  d i s e a s e s  a r e  b e l i e v e d  t o  
r e s u l t  fro m  th e  c o n t in u e d  u s e  o f  a  d i e t  d e f i c i e n t  I n  v i t a m in  
B, an d  C r e s p e c t i v e l y ,  a n d  i n  t h e  e a r l y  s t a g e s  a r e  c u r e d  b y  
t h e i r  a d m i n i s t r a t i o n .  I t  w o u ld  a p p e a r  t h a t  m u l t i p l e  d e f i c ­
i e n c i e s  a r e  com m oner t h a n  w as f o r m e r ly  s u p p o s e d ,  a n d  i n  
p e l l a g r a  a s  many a s  f o u r  v i t a m in  d e f i c i e n c i e s  h a v e  b e e n  r e ­
p o r t e d .  ( S p ie s  e t  a l . ,  1 9 3 9 b ) .  The u s e  o f  a  d i e t  i n  w h ic h
a  s i n g l e  v i t a m in  i s  d e f i c i e n t  I s  o f  c o u r s e  h i g h l y  a r t i f i c i a l ,
b u t  h a s  h e lp e d  t o  c l a r i f y  t h e  r e l a t i o n s h i p  betw een v i t a m in s  
a n d  c l i n i c a l  s i g n s .  M e lla n b y  (1 9 2 1 )  i n  h i s  e a r l y  e x p e r i ­
m en ts  w i th  d o g s , e m p h a s is e d  th e  d e p e n d e n c e  o f  one  n u t r i t i o n a l  
f a c t o r  on  a n o th e r ,  an d  m o s t r e c e n t  s t u d i e s  on  t h e  s u b j e c t  
e n d o r s e  t h i s  v ie w .
T he m o s t I m p o r ta n t  r e s u l t  o f  in d u c e d  d e f i c i e n c y  e x p e r i ­
m e n ts  i s  t h e  r e c o g n i t i o n  t h a t  t h e  l a c k  o f  a  s i n g l e  v i t a m in  may 
b e  r e l a t e d  t o  t h e  d e v e lo p m e n t o f  one  o r  m ore s p e c i f i c  s i g n s .  
F o r  I n s t a n c e ,  r i b o f l a v i n  d e f i c i e n c y  c a u s e s  v a s c u l a r i s a t i o n  
o f  th e  c o r n e a ,  c h e i l o s i s ,  a n g u l a r  s t o m a t i t i s ,  a n d  s p e c i f i c
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to n g u e  a n d  s k i n  c h a n g e s .  D e p r i v a t i o n  o f  v i t a m in  A may 
c a u s e  p r o l o n g a t i o n  o f  t h e  d a r k - a d a p t a t i o n  t im e  a n d  n i g h t  
b l i n d n e s s .  A d i e t  d e f i c i e n t  i n  a s c o r b i c  a c i d  c a u s e s  t h i s  
s u b s ta n c e  to  d i s a p p e a r  fro m  th e  p la s m a  a n d  fro m  t h e  b lo o d  
c e l l s ;  f o l l i c u l a r  k e r a t o s i s  d e v e l o p s ;  t h e r e  i s  d e l a y  i n  
t h e  h e a l i n g  o f  w o u n d s ; an d  e v e n t u a l l y  p e r i - f o l l i c u l a r  
h a e m o rrh a g e s  d e v e lo p .  T h ese  an d  o t h e r  s i g n s  a r e  t o  b e  
fo u n d  i n  n a t u r a l l y  o c c u r r i n g  d e f i c i e n c y  d i s e a s e s .
(2 )  C l i n i c a l  A p p ro a c h .
I n  c o n t r a s t  t o  t h e  d e v e lo p m e n t o f  s p e c i f i c  s i g n s  i n  
in d u c e d  d e f i c i e n c y  e x p e r i m e n t s ,  t h e r e  i s  c o n s i d e r a b l e  d i f ­
f i c u l t y  i n  p r o v in g  th e  s p e c i f i c  n a t u r e  o f  s i g n s  i n  th e  e a r l y  
s t a g e s  o f  t h e  n a t u r a l  d i s e a s e .  W h ereas  a  d e f i c i e n t  d i e t  
may i n  t im e  l e a d  t o  th e  d e v e lo p m e n t o f  c e r t a i n  c h a r a c t e r ­
i s t i c  s i g n s ,  t h e s e  c a n  o f t e n  b e  p ro d u c e d  b y  c o n d i t i o n s  u n ­
r e l a t e d  t o  t h e  d i e t .
1 .  D i f f i c u l t i e s  i n  t h e  I n t e r p r e t a t i o n  o f  1N u t r i t i o n a l 1g lg n s -
Many e x a m p le s  c o u ld  b e  g iv e n  o f  d i f f i c u l t i e s  i n  t h e  
I n t e r p r e t a t i o n  o f  N u t r i t i o n a l 1 s i g n s .  T h re e  o f  t h e s e  
w i l l  b e  d i s c u s s e d  b r i e f l y .
( a )  F o l l i c u l a r  K e r a t o s i s .
(b )  D a r k - A d a p ta t io n  T im e .
( c )  C a p i l l a r y  R e s i s t a n c e  T e s t .
( a )  F o l l i c u l a r  K e r a t o s i s .
W i l t s h i r e  (1 9 1 9 )  d e s c r i b e d  f o l l i c u l a r  k e r a t o s i s  a s  one  
o f  t h e  e a r l y  s i g n s  o f  s c u r v y ,  a n d  t h i s  a p p e a re d  t o  b e
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c o n f i r m e d  r e c e n t l y  b y  i t s  d e v e lo p m e n t i n  e x p e r im e n ta l  
v i t a m in  C d e f i c i e n c y .  (L und & C ra n d o n , 1 9 4 1 .)  On t h e  
o t h e r  h a n d ,  F r a z i e r  fc Hu ( 1 9 3 1 ) ,  G oodw in (1934), Lehm an le 
R a p a p o r t  ( 1 9 4 0 ) ,  S ta n n u s  ( 1 9 4 1 ) ,  S y d e n s t r l c k e r  (1 9 4 1 )  a n d  
o t h e r s  h a v e  r e l a t e d  f o l l i c u l a r  k e r a t o s i s  t o  a  d e f i c i e n c y  
o f  v i t a m i n  A . C o n t r a d i c t o r y  r e s u l t s  o f  t r e a t m e n t  o f  
f o l l i c u l a r  k e r a t o s i s  w i th  v i t a m in  A h a v e  b e e n  r e p o r t e d ,  
b u t  r e c e n t  c r i t i c a l  w o rk  h a s  f a i l e d  t o  show  any  im p ro v e m e n t 
i n  t h e  l e s i o n  f o l lo w in g  th e  i n j e c t i o n  o f  l a r g e  d o s e s  o f  
v i t a m in  A* (H aw es, 1 9 4 5 . ) .  J o l l i f f e  k  S t e r n  (1 9 4 0 )  and  
P eck  e t  a l .  (1 9 4 1 ) b e l i e v e  t h a t  D a r i e r ' s  d i s e a s e  i s  a  m ore 
s e v e r e  fo rm  o f  f o l l i c u l a r  k e r a t o s i s  an d  t h a t  i t  i s  a l s o  
c a u se d  b y  h y p o v  i t  am in o s  i s  A . E ig h t  c a s e s  o f  t h e  d i s e a s e  
w h ic h  w e re  e x a m in e d  b y  S i n c l a i r  ( 1 9 4 5 ) ,  h o w e v e r , show ed  no 
e v id e n c e  o f  v i t a m in  A d e f i c i e n c y .  In d u c e d  d e f i c i e n c y  o f  
t h i s  v i t a m i n  i n  hum an s u b j e c t s  h a s  n o t  so  f a r  p ro d u c e d  a  
f o l l i c u l a r  k e r a t o s i s .  ( S ta n n u s ,  1 9 4 5 .)
P e m b e r to n  (1 9 4 0 )  i n t e r p r e t e d  th e  o c c u r r e n c e  o f  f o l l i c ­
u l a r  k e r a t o s i s  a s  a  s i g n  o f  v i t a m i n  A d e f i c i e n c y ,  and  fo u n d  
t h a t  f i v e  p e r  c e n t  o f  s c h o o l  c h i l d r e n  s u f f e r e d  fro m  t h i s  
ty p e  o f  m a l n u t r i t i o n .  S ta n n u s  (1 9 4 5 )  fo u n d  t h e  i n c i d e n c e  
o f  f o l l i c u l a r  k e r a t o s i s  t o  v a r y  fro m  15  t o  30  p e r  c e n t  o r  
h i g h e r  i n  s c h o o l  c h i l d r e n ,  b u t  s t a t e s  t h a t  c o n t r a r y  t o  h i s  
p r e v i o u s  o p i n io n  (1 9 4 1 ), t h e  c o n d i t i o n  a p p e a r s  t o  b e  u n r e l a t e d  
t o  a  n u t r i t i o n a l  d e f i c i e n c y .  Hawes (1 9 4 5 )  w h i le  r e c o g n i s i n g
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t h a t  v i t a m in s  A and  C a n d  n i c o t in a m id e  a r e  n o t  r e l a t e d  t o  
f o l l i c u l a r  k e r a t o s i s ,  b e l i e v e s  t h a t  i t  may be  c a u s e d  b y  
some n u t r i t i o n a l  d i s o r d e r  s u c h  a s  a  r e l a t i v e  d e f i c i e n c y  o f  
f a t s  •
(b )  D a r k - A d a p ta t lo n  T im e*
A tte m p ts  h a v e  b e e n  made t o  d i s c o v e r  t h e  I n c id e n c e  o f  
v i t a m i n  A d e f i c i e n c y  by  m e a su re m e n ts  o f  t h e  d a r k - a d a p t a t i o n  
t im e .  J e g h e r s  ( 1 9 3 7 ) ,  H e c h t k  M andelbaum  (1 9 4 0 )  and  J e a n s  
e t  a l .  (1 9 4 1 ) fo u n d  a  d e l a y  i n  t h e  d a r k - a d a p t  a t  I o n  t im e  w hen 
v i t a m in  A d e f i c i e n c y  w as in d u c e d  i n  hum an s u b j e c t s .  T hey 
s u g g e s t  t h a t  t h i s  m e a su re m e n t be  u s e d  i n  n u t r i t i o n a l  s u r ­
v e y s  a s  a  s i g n  o f  d e f i c i e n c y .  P l a t t  lc Lu (1 9 3 6 ) ,  Youmans 
k  P a t t o n  ( 1 9 4 0 ) ,  S p e c to r  e t  a l .  ( 1 9 4 3 ) ,  and  Y u d k in  (1 9 4 5 )  
a l s o  recom m end t h i s  t e s t .
J e a n s  e t  a l .  (1 9 3 7 )  fo u n d  th e  i n c i d e n c e  o f  d e la y e d  
d a r k - a d a p t a t i o n  t im e s  t o  be  19 p e r  c e n t  i n  s c h o o l  c h i l d r e n ,  
and  i n  a n  o rp h a n a g e  t h e  I n c id e n c e  was a s  h ig h  a s  3 5  p e r  
c e n t .  M a i t r a  k  H a r r i s  (1 9 3 7 )  b y  m eans o f  t h i s  t e s t ,  fo u n d  
t h a t  22 t o  36 p e r  c e n t  o f  e le m e n ta r y  s c h o o l  c h i l d r e n  show ed 
e v id e n c e  o f  v i t a m in  A d e f i c i e n c y .
O th e r  o b s e r v e r s  h a v e  p o i n t e d  o u t  d e f e c t s  i n  th e  t e s t .  
W it tk o w e r  e t  a l .  (1 9 4 1 )  s t a t e  t h a t  a  p r o lo n g e d  d a r k - a d a p t a t i o n  
t im e  i s  s e e n  i n  a b n o r m a l i t i e s  o f  th e  e y e ,  s u c h  a s  m y o p ia , 
r e t l n o - c h o r o i d i t i s ,  and  g la u c o m a ; i n  to x a e m ia s ;  an d  I n  
v a r i o u s  fo rm s  o f  p s y c h o s i s .  P o l i a k  (1 9 4 5 ) b e l i e v e s  t h a t
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s e v e r a l  o t h e r  n u t r i t i o n a l  f a c t o r s  may b e  r e s p o n s i b l e  f o r  
t h e  p r e s e n c e  o f  t h e  s i g n .  I n  t h e  e x a m in a t io n  o f  a p p a r e n t l y  
h e a l t h y  s c h o o l  c h i l d r e n ,  J e a n s  e t  a l*  (1 9 4 1 ) h a v e  dem on­
s t r a t e d  a  s e a s o n a l  i n c i d e n c e  w h ic h  t h e y  r e l a t e  t o  m in o r  
i l l n e s s e s  d u r i n g  t h e  w i n t e r ,  r a t h e r  t h a n  t o  a  s e a s o n a l  
v a r i a t i o n  i n  t h e  s u p p ly  o f  v i t a m i n  A* S n e l l i n g  (1 9 3 8 ) 
and  Baum k  M cCoord (1 9 4 0 )  fo u n d  t h a t  a d a p t a t i o n  t o  t h e  d a r k  
im p ro v e s  w i t h  p r a c t i c e ,  e s p e c i a l l y  i n  c h i l d r e n ,  a  f a c t  
i t f i ic h  s e r i o u s l y  r e d u c e s  t h e  v a lu e  o f  t h e  t e s t .
( c ) C a p i l l a r y  R e s i s t a n c e  T e a t *
D a l l d o r f  (1 9 3 3 ) u s in g  t h i s  t e s t  a s  a  s i g n  o f  p r e c l i n -  
i c a l  s c u r v y  s t a t e d  t h a t  66 p e r  c e n t  o f  c h i l d r e n  fro m  p o o r  
hom es s u f f e r e d  fro m  t h i s  c o n d i t i o n .  G d t h l in  ( 1 9 3 7 ) ,  
B r a e s t r u p  ( 1 9 3 7 ) ,  B e l l  e t  a l .  (1 9 4 0 )  a n d  o t h e r s  h a v e  u s e d  
t h e  c a p i l l a r y  r e s i s t a n c e  t e s t  a s  a n  i n d i c a t i o n  o f  t h e  s t a t e  
o f  v i t a m i n  C n u t r i t i o n ,  b u t  l a t e r  w o rk  h a s  d i s c o u n te d  t h i s .  
( R a l l i  k  S h e r r y ,  1 9 4 1 ; D a v id so n  k  S c a rb o r o u g h ,  1 9 4 1 ;
McNee k  R e id ,  1 9 4 2 ) .
2 .  O th e r  M e th o d s o f  C o n f i rm in g  t h e  P r e s e n c e  o f  N u t r i t i o n a l
( a )  The T h e r a p e u t i c  T e s t .
The r e s p o n s e  t o  t r e a t m e n t  may a t  t im e s  b e  s o  d r a m a t i c  
t h a t  i t s  s p e c i f i c  n a t u r e  c a n n o t  b e  d o u b te d .  I n  t h e  t h e r a ­
p e u t i c  t e s t ,  a t t e m p t s  a r e  m ade t o  c o n t r o l  th e  e f f e c t  o f  
t r e a t m e n t  b y  r e p e a t e d  i n v e s t i g a t i o n s  o f  d e f i c i e n c y  s i g n s .
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I n  v i t a m i n  A d e f i c i e n c y  t h e  d a r k - a d a p t a t i o n  t im e  may be 
t e s t e d  a t  i n t e r v a l s  o f  tw o t o  t h r e e  d a y s ,  i n  b e r i - b e r i  t h e  
l e v e l  o f  p y r u v ic  a c i d  i n  t h e  b lo o d  may b e  d e te r m in e d ,  i n  
r i c k e t s  t h e  l e v e l  o f  p la s m a  p h o s p h o ru s  a n d  p h o s p h a ta s e  
may b e  e s t i m a t e d ,  and  so  o n .  The a d v a n ta g e s  o f  t r e a t i n g  
th e  p a t i e n t  a n d  a t  t h e  same t im e  o f  p r o v in g  t h e  n a t u r e  o f  
t h e  d e f i c i e n c y  h a v e  m ade t h i s  a  p o p u la r  t e s t .
( b )  N u t r i t i o n a l  S u r v e y s .
I n v e s t i g a t i o n  i n t o  t h e  n a t u r e  o f  a  p a t i e n t ’ s  p r e v io u s  
d i e t  i s  o f t e n  h e l p f u l .  A s a t i s f a c t o r y  d i e t a r y  s u r v e y ,  
h o w e v e r , i s  v e r y  l a b o r i o u s  an d  may f a i l  t o  g iv e  a  t r u e  
p i c t u r e  o f  t h e  p a s t  d i e t .
CONCLUSION.
A c o n s i d e r a t i o n  o f  t h e s e  f a c t s  l e a d s  t o  t h e  c o n c l u s i o n  
t h a t ,  d e s p i t e  a  r e m a rk a b le  a d v a n c e  i n  t h e  k n o w led g e  o f  
n u t r i t i o n  a n d  o f  v i t a m in s  i n  p a r t i c u l a r ,  t h e  a b i l i t y  t o  
a s s e s s  n u t r i t i o n  r e m a in s  l a r g e l y  a  m a t t e r  o f  p e r s o n a l  ju d g ­
m e n t . I n  o r d e r  t h a t  i n  t h e  f u t u r e  m in o r  d e g r e e s  o f  d e ­
f i c i e n c y  may b e  d ia g n o s e d  w i t h  c o n f i d e n c e ,  i t  i s  im p o r ta n t  
t h a t  a l l  p o s s i b l e  ’n u t r i t i o n a l 1 s i g n s  s h o u ld  b e  f u l l y  
i n v e s t i g a t e d ,  and  t h a t  u n l e s s  t h e y  p ro v e  t o  b e  b o t h  r e ­
l i a b l e  and  s p e c i f i c  t h e y  s h o u ld  b e  d i s c a r d e d .  W ith  t h i s  
i n  m ind  i t  was d e c id e d  t o  o b t a i n  m ore p r e c i s e  i n f o r m a t i o n  
a b o u t  A n k le  K e r a t o s i s  an d  t o  d e te r m in e  i t s  e t i o l o g y .
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T h ic k e n in g  o f  t h e  a k i n  a b o u t  t h e  a n k le  h a s  b e e n  d e s c r i b e d  
i n  a s s o c i a t i o n  w i t h  p e l l a g r a  (S n y d e r , 1 9 2 3 ; S ta n n u s , 1934  
an d  1 9 4 1 ) a n d  i n  v i t a m i n  A d e f i c i e n c y  (S ta n n u s ,  1 9 4 1 ) .  I t  
t h e r e f o r e  seem ed  j u s t i f i a b l e  t o  p o s t u l a t e  a  n u t r i t i o n a l  
b a s i s  f o r  t h i s  c o n d i t i o n .  A n k le  K e r a t o s i s  i s  a  s im p le  
s i g n  w h ic h  r e q u i r e s  o n ly  c a r e f u l  o b s e r v a t i o n  f o r  i t s  d e t e c ­
t i o n ,  a l t h o u g h  m e a su re m e n t o f  t h e  d e g r e e  o f  s k i n  t h i c k e n i n g  
p r e s e n t s  some d i f f i c u l t i e s .  I f  i t  w e re  show n t o  b e  a  r e ­
l i a b l e  t e s t  o f  d e f i c i e n c y ,  i t s  v a lu e  i n  t h e  a s s e s s m e n t  o f  
n u t r i t i o n  w o u ld  b e  c o n s i d e r a b l e *
/
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CHAPTER IX 
GENERAL REVIEW OP KERATOSIS
DEFINITION OP KERATOSIS .
A n k le  K e r a t o s i s  i s  t h e  name g iv e n  t o  a  r o u g h ,  d r y ,  
r a i s e d  t h i c k e n i n g  o f  t h e  s k i n  a b o u t  t h e  a n k l e .  R o x b u rg h  
(1 9 4 4 )  d e f i n e s  K e r a t o s i s  a s  a  " l o c a l i s e d  a r e a  o f  h y p e r ­
k e r a t o s i s ” , a n d  t h i s  i s  t h e  i n t e r p r e t a t i o n  g i v e n  t o  i t  i n  
t h i s  t h e s i s .
The t e r m in o lo g y  o f  s k i n  d i s e a s e s  i s  v e r y  c o n f u s i n g ,  
tw o o r  m ore nam es h a v in g  b e e n  g i v e n  t o  t h e  same c o n d i t i o n  
b y  d i f f e r e n t  o b s e r v e r s .  The v a r i o u s  i n t e r p r e t a t i o n s  o f  
t h e  te rm  »k e r a t o s i s » i n  t h e  t e x t - b o o k s  o n  d i s e a s e s  o f  t h e  
s k i n  d e m o n s t r a te  w e l l  t h i s  l a c k  o f  u n i f o r m i t y .  W a lk e r  a n d  
B e r c i v a l  (1 9 5 9 )  an d  G a r d in e r  (1 9 4 5 )  I n  t h e i r  t e x t - b o o k s ,  
l a b e l  one o r  m ore c o n d i t i o n s  K e r a t o s i s  w i t h o u t  d e f i n i n g  t h e  
t e r m ,  a n d  l e s i o n s  s u c h  a s  c o r n s  and  c a l l o s i t i e s  w h ic h ,  i n  
o t h e r  t e x t - b o o k s  a r e  l i s t e d  a s  e x a m p le s  o f  t h e  K e r a t o s e s ,  
a r e  c a l l e d  b e n ig n  tu m o u r s .  C r a n s to n  Low (1 9 5 4 )  d e f i n e s  
k e r a t o s i s  a s  t h e  n o rm a l p r o c e s s  o f  k e r a t i n l s a t l o n ,  w h i le  i n  
t h e  t e x t - b o o k  b y  B e c k e r and  O b erm ay er (1 9 4 5 )  k e r a t o s i s  i s  
d e f i n e d  a s  a  " l e s i o n  p ro d u c e d  b y  a  p e c u l i a r  h y p e r p l a s t i c  
c h a n g e  i n  t h e  e p id e r m is  o f  t h e  s k i n  o r  o f  t h e  e p i t h e l i u m  
o f  t h e  m u c o -c u ta n e o u s  j u n c t i o n ” . I n  t h e  l a t t e r  t e x t - b o o k
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t h e  c o n d i t i o n s  i n c l u d e d  u n d e r  t h i s  h e a d in g  a r e  a l l  p r e -  
m a l ig n a n t  i n  c h a r a c t e r ,  w h e re a s  t h o s e  l e s i o n s  w h ic h  a r e  
c h a r a c t e r i s e d  b y  h y p e r k e r a t o s i s  an d  w h ic h  a r e  b e n ig n  i n  
n a t u r e  a r e  g ro u p e d  t o g e t h e r  u n d e r  t h e  t i t l e  H y p e r k e r a to s e s  
and  D y s k e r a to s e s .  When n am in g  t h e  i n d i v i d u a l  l e s i o n s ,  
h o w e v e r , B e c k e r  and  O berm ayer o f t e n  u s e  t h e  te rm s  h y p e r ­
k e r a t o s i s  a n d  k e r a t o s i s  sy n o n y m o u s ly , d e s p i t e  t h e  s e r i o u s  
p r o g n o s i s  im p l i e d  i n  t h e i r  d e f i n i t i o n  o f  t h e  K e r a t o s e s .  
T h u s , F o l l i c u l a r  K e r a t o s i s  and  F o l l i c u l a r  H y p e r k e r a to s i s  
a r e  a p p a r e n t l y  i n t e r c h a n g e a b l e  t e r m s ,  an d  p la q u e s  o f  k e r a ­
t o s i s  a r e  s a i d  t o  o c c u r  i n  K e ra to d e r m ia  P a lm a re  e t  P l a n t a r e  
a  c o n g e n i t a l  c o n d i t i o n  w i th  no te n d e n c y  t o  m a l ig n a n t  d e g e n ­
e r a t i o n .  T he l a t t e r  c o n d i t i o n  i s  a l s o  c a l l e d  K e r a t o s i s  
P a lm a re  e t  P l a n t a r e  a n d  H y p e r k e r a to s i s  P a lm a re  e t  P l a n t a r e  
b y  o t h e r  a u t h o r s .  I n  D o r l a n d !s M e d ic a l  D i c t i o n a r y  (1 9 3 6 ) 
K e r a t o s i s ,  H y p e r k e r a t o s i s ,  an d  K e r a to d e rm ia  a r e  d e f i n e d  a s  
f o l l o w s .  K e r a t o s i s  i s  "Any h o m y  g ro w th ,  s u c h  a s  a  w a r t  
o r  c a l l o s i t y ;  a n y  d i s e a s e  a t t e n d e d  b y  h o rn y  g r o w th s " .  
H y p e r k e r a to s i s  i s  " H y p e r t ro p h y  o f  t h e  c o rn e o u s  l a y e r  o f  t h e  
s k i n  o r  an y  d i s e a s e  c h a r a c t e r i s e d  b y  i t " .  K e ra to d e rm ia  i s  
" H y p e r tro p h y  o f  t h e  h o r n y  l a y e r  o f  t h e  s k i n " .
I n  m o s t t e x t - b o o k s  o n  d e r m a to lo g y  t h e  t h r e e  t e r m s  
h y p e r k e r a t o s i s ,  k e r a t o s i s ,  a n d  k e r a to d e r m ia  a r e  u s e d  sy n o n y  
m o u s ly .
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HYPERKERATOSIS ASSOCIATED WITH OTHER DISEASES.
When a  l e s i o n  i s  e n t i t l e d  H y p e r k e r a t o s i s  o r  K e r a t o s i s  
i t  i s  u n d e r s to o d  t h a t  h y p e r t r o p h y  o f  t h e  h o r n y  l a y e r  o f  t h e  
e p i d e r m i s ,  t h e  s t r a t u m  c o rn e u m , i s  i t s  m a in  h i s t o l o g i c a l  
f e a t u r e .  H y p e r k e r a t o s i s  may and  f r e q u e n t l y  d o e s  o c c u r ,  
a s  p a r t  o f  t h e  g e n e r a l  p a th o lo g y  i n  o t h e r  s k i n  d i s e a s e s .  
E x am p les o f  t h e  l a t t e r  a r e  E czem a S c le r o s u m , E czem a T y lo su m , 
Eczem a V e rru c o s u m , and  L ic h e n  P la n u s  V e r ru c o s u m , (S te e lw a g o n , 
1 9 0 2 ) ;  L ic h e n  S im p le x  C h r o n ic u s ,  o r  N e u r o d e r r a a t i t i s  ( H a r t -  
z e l l ,  1 9 1 7 ; H a x th a u s e n ,  1 9 3 4 ; S m ith ,  1 9 4 2 ) ;  an d  K e r a t o s i s  
B le n o r r h a g ic a  (Cocm bes e t  a l . ,  1 9 4 0 ) .  K e r a t o s i s  i n  th e  
s e n s e  i n  w h ic h  i t  i s  u s e d  i n  t h i s  t h e s i s  d o e s  n o t  i n c l u d e  
a n y  o f  t h e s e  c o n d i t i o n s .
CLASSIFICATION OF THE KERATOSES.
The c l e a r e s t  d e s c r i p t i o n  o f  t h e  H y p e r k e r a to s e s  i s  
g iv e n  i n  a  P r a c t i c a l  H andbook  o f  t h e  P a th o lo g y  o f  t h e  S k in  
by Macleod and  Muende ( 1 9 4 0 ) .  I n  t h i s  t e x t - b o o k  t h e  h y p e r ­
k e r a t o s e s  a r e  c l a s s i f i e d  a s  f o l l o w s : -  
I #
1 .  C o n g e n i t a l  ( a )  H a r l e q u i n  f o e t u s
(b )  C o n g e n i t a l  i c h t h y o s i s .
2 .  A c q u ire d  P i t y r i a s i s  r u b r a  p i l a r i s .
I I .  CIRCUMSCRIBED:
1 .  S im p le  t r a u m a t i c .  C o rn s  an d  c a l l o s i t i e s .
2 .  H y p e r k e r a to s i s  w i t h  d i l a t a t i o n  o f  t h e  b lo o d  v e s s e l s
o f  t h e  c o r iu m . A n g io k e ra to m a ta .  (E ry th e m a  
k e r a t o d e s  o f  B rooke.)
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3 .  C i r c u m s c r ib e d  h y p e r k e r a t o s i s  a f f e c t i n g  h a i r
f o l l i c l e s  an d  sw e a t d u c t s .
( a )  Comedo p l u g .
(b )  K e r a t o s i s  f o l l i c u l a r i s  c o n t a g i o s a .
( c )  K e r a t o s i s  f o l l i c u l a r i s  (L ic h e n  p i l a r i s  e t c . )
(d )  M i b e l l i ’ s  p o r o k e r a t o s i s  ( H y p e r k e r a to s i s
e c c e n t r i c s )
( e )  K e r a t o s i s  p u n c t a t a .
4 .  L o c a l i s e d  h y p e r k e r a t o s i s  a s s o c i a t e d  w i th  e x c e s s
s w e a t i n g .
5 .  L o c a l i s e d  h y p e r k e r a t o s i s  a s s o c i a t e d  w i t h  e l i m i n a ­
t i o n  o f  p o i s o n s  b y  s k i n .
6 .  P r e c a n c e r o u s  h y p e r k e r a t o s i s .
( a )  K e ra to m a  s e n i l i s .
(b )  L a b i a l  k e r a t o s i s .
( c )  T a r  ”
(d )  S o o t *
7 .  C u ta n e o u s  h o r n .
( K e r a t o s i s  P a lm a re  e t  P l a n t a r e  i s  c l a s s i f i e d  w i t h  r e g i o n a l  
h a r d  n a e v l . )
The f o l l o w i n g  c o n d i t i o n s  w i l l  b e  d i s c u s s e d  b r i e f l y ,  
C o n g e n i t a l  I c h t h y o s i s ,  F o l l i c u l a r  K e r a t o s i s ,  a n d  s e v e r a l  
t y p e s  o f  L o c a l i s e d  C ir c u m s c r ib e d  K e r a t o s e s .
CONGENITAL ICHTHYOSIS.
T he g e n e r a l i s e d  t y p e  o f  i c h t h y o s i s  o c c u r s  n o t  i n f r e ­
q u e n t l y ,  and  m o s t o b s e r v e r s  r e p o r t  an  e x a g g e r a t i o n  o f  t h e  
k e r a t o t l c  p r o c e s s  o n  t h e  e x t e n s o r  s u r f a c e s  o f  t h e  e lb o w s 
a n d  k n e e s .  I n  a d d i t i o n , k e r a t o s i s  f o l l i c u l a r i s  o r  p i l a r i s  
i s  o f t e n  p r e s e n t .  E v e ry  c a s e  o f  i c h t h y o s i s  ex am in ed  i n  t h e  
p r e s e n t  s e r i e s  show ed a  l o c a l i s e d  t h i c k e n i n g  o f  t h e  s k i n  
a t  t h e  a n k l e ,  i n d i s t i n g u i s h a b l e  fro m  A n k le  K e r a t o s i s .
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KERATOSIS FOLLICULARIS.
Of t h e  c i r c u m s c r i b e d  t y p e s  o f  h y p e r k e r a t o s i s ,  a t t e n t i o n  
h a s  b e e n  f o c u s s e d  i n  r e c e n t  y e a r s  on  f o l l i c u l a r  k e r a t o s i s ,  
o r  k e r a t o s i s  p i l a r i s  a s  i t  i s  so m e tim e s  c a l l e d .  The c o n ­
d i t i o n  i s  c l a s s i f i e d  a s  a n  i c h t h y o s i s  b y  C r a n s to n  Low (1 9 3 4 ) 
an d  i s  d e s c r i b e d  b r i e f l y  i n  t h e  f o l l o w in g  t e r m s .
" T h e re  i s  a l s o  a  f o l l i c u l a r  fo rm  o f  t h e  c o n d i t i o n  
w h ic h  i s  s e e n  on  t h e  b a c k s  o f  t h e  u p p e r  a rm s a n d  f r o n t s  o f  
t h e  t h i g h s • L i t t l e  h o rn y  m a sse s  a c c u m u la te  a t  th e  m ou th s 
o f  t h e  h a i r  f o l l i c l e s .  T h e se  p r e v e n t  t h e  h a i r s  g ro w in g  
o u t  p r o p e r l y  an d  t h e  h a i r  l i e s  c o i l e d  up  u n d e r  th e  s c a l e .
T h is  c a u s e s  i r r i t a t i o n  a s  t h e  h a i r  g row s and  t r i e s  t o  p u s h  
i t s  way o u t ,  s o  t h a t  t h e r e  i s  o f t e n  som e r e d n e s s  f ro m  i n -  
f l a n m a t i o n  ro u n d  t h e  m o u th s  o f  t h e  h a i r  f o l l i c l e s .  T h is  
c o n d i t i o n  i s  c a l l e d  L ic h e n  P i l a r i s . "
The d i s t r i b u t i o n  o f  t h e  l e s i o n  a n d  i t s  f o l l i c u l a r  c h a r ­
a c t e r  s e r v e  t o  d i f f e r e n t i a t e  i t  r e a d i l y  f ro m  A n k le  K e r a t o s i s .  
I t  i s  i n t e r e s t i n g  t o  n o t e ,  h o w e v e r , t h a t  S ta n n u s  (1 9 4 5 )  i n  
h i s  d e s c r i p t i o n  o f  f o l l i c u l a r  k e r a t o s i s  s t a t e s  t h a t  " T h e re  
i s  o f t e n  some g e n e r a l  d r y n e s s  and  r o u g h n e s s  w i t h  s c a i l n e s s  
and  e x a g g e r a t i o n  o f  t h e  s k i n  c r e a s e s  g i v i n g  r i s e  t o  a  
w r i n k l e d  a p p e a r a n c e ,  a s s o c i a t e d  w i t h  h y p e r k e r a t o s i s . . . . . . .
T he f o l l i c u l a r  k e r a t o s i s  i s  o f t e n  a s s o c i a t e d  w i t h  h y p e r ­
k e r a t o s i s  o f  t h e  s k i n  a b o u t  t h e  e lb o w s  a n d  k n e e s  a n d  i n  
some c a s e s ,  o f  t h e  s k i n  i n  f r o n t  o f  t h e  a n k le  j o i n t s T h i s
40
l o c a l i s e d  ty p e  o f  k e r a t o s i s  r e c e i v e s  no f u r t h e r  m e n t io n  
i n  t h e  a r t i c l e .
LOCALISED CIRCUMSCRIBED KERATOSES.
P r a c t i c a l l y  a l l  t y p e s  o f  c i r c u m s c r i b e d  k e r a t o s i s  o t h e r  
t h a n  th o s e  a f f e c t i n g  t h e  h a i r  f o l l i c l e s  and  s w e a t  d u c t s  
c a n  b e  d e s c r i b e d  a s  l o c a l i s e d .  I n  some c a s e s  th e  k e r a t o s i s  
I s  l o c a t e d  I n  t h e  p a lm s and  s o l e s  s u c h  a s  o c c u r s  i n  C a l l o s ­
i t i e s  an d  i n  th e  c o n d i t i o n  c a l l e d  K ie ra to d e rm la  P a lm a re  e t  
P l a n t a r e .  C o rn s  a r e  u s u a l l y  fo u n d  on  t h e  t o e s  o r  s o l e s  
o f  t h e  f e e t ,  a n d  o t h e r  ty p e s  o f  k e r a t o s i s  may be  fo u n d  on  
th e  f a c e ,  t h e  l i p s ,  t h e  s c r o tu m , t h e  h a n d  o r  o t h e r  p a r t  o f  
t h e  b o d y .
I n  K e ra to d e r m ia  P a lm a re  e t  P l a n t a r e ,  t h e  k e r a t o s i s  
d o e s  n o t  s p r e a d  on  t o  t h e  d o rsu m  o f  t h e  f o o t  o r  a n k le  a n d  
i s  n o t  l i k e l y  t o  be  c o n fu s e d  w i t h  A n k le  K e r a t o s i s .
The p r e - c a n e e r o u s  k e r a t o s e s  *&iich o c c u r  i n  o l d  age 
h a v e  b e e n  fo u n d  t o  f o l l o w  e x p o s u re  t o  t a r s ,  m in e r a l  o i l s ,  
s u n l i g h t ,  X - r a y s ,  r a d iu m . T h ey  may d e v e lo p  a f t e r  p r o lo n g e d  
a d m i n i s t r a t i o n  o f  a r s e n i c .  T h e i r  s e r i o u s  n a tu r e  may be  
s u s p e c t e d  f ro m  t h e  h i s t o r y ,  an d  c a n  b e  c o n f irm e d  b y  b io p s y .
A n k le  K e r a t o s i s .
I t  m u s t be  a c k n o w le d g e d  t h a t  k e r a t o s i s  l i m i t e d  t o  t h e  
s k i n  o f  t h e  a n k le  h a s  n o t  y e t  b e e n  f u l l y  d e s c r i b e d .  B r i e f  
r e f e r e n c e  t o  p la q u e s  o f  h y p e r k e r a t o s i s  a b o u t  t h e  a n k le  a r e
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made by Stannus (1941) In a s s o c ia t io n  w ith  chronic v i t a m in  
A d e f i c i e n c y  a n d  i n  c o n n e c t i o n  w i th  c h r o n i c  p e l l a g r a .  S n y d e r  
(1923) a l s o  n o te d  h y p e r k e r a t o s i s  o f  t h e  a n k le  s k i n  i n  p e l l a g r a .  
S m ith  (1942) m e n t io n s  p la q u e s  o f  k e r a t o s i s  a b o u t  t h e  a n k le  
i n  n e u r o d e r m a t i t i s ,  a n d  B e c k e r  a n d  O b erm ay er (1943) i n  
e l e p h a n t i a s i s .
A n k le  K e r a t o s i s  c a n  b e  d i f f e r e n t i a t e d  fro m  n e u r o d e r ­
m a t i t i s  b y  th e  s i t e  o f  t h e  l e s i o n ,  and  th e  a b s e n c e  o f  s e v e r e  
i t c h i n g ;  an d  fro m  e l e p h a n t i a s i s  b y  th e  n o rm a l a p p e a ra n c e  
o f  th e  l e g s .
L e s io n s  A s s o c ia t e d  w i th  A n k le  K e r a t o s i s .
A n k le  K e r a t o s i s  m ay be a s s o c i a t e d  w i th  l o c a l i s e d  h y p e r ­
k e r a t o s i s  o f  t h e  e lb o w s  o r  k n e e s ,  w i t h  f o l l i c u l a r  k e r a t o s i s ,  
and  w i t h  a s t e a t o s i s  o r  f e a t h e r i n g * .  I t s  r e l a t i o n s h i p  t o  
t h e  l a t t e r  c o n d i t i o n  m ay be  f a i r l y  c lo s e  and  w i l l  b e  d e ­
s c r i b e d  i n  d e t a i l  l a t e r .  A l l  c a s e s  o f  c o n g e n i t a l  i c h t h y o s i s ,  
show A n k le  K e r a t o s i s  a s  a  p a r t  o f  th e  g e n e r a l  k e r a t o t i c  
p r o c e s s .
A p a r t  fro m  t h e s e  c o n d i t i o n s  A n k le  K e r a t o s i s  i s  u s u a l l y  
t h e  s o l e  m a n i f e s t a t i o n  o f  a  s k i n  a b n o r m a l i t y .
TREATMENT OF KERATOSIS.
The t r e a t m e n t  recom m ended  f o r  m o s t t y p e s  o f  k e r a t o s i s  
c o n s i s t s  o f  s o f t e n i n g  o f  t h e  k e r a t o t i c  s k i n  w i th  5 t o  10 
p e r  c e n t  s a l i c y l i c  a c i d  and  t h e  a p p l i c a t i o n  o f  o i l s  t o  k e e p  
th e  s k i n  s u p p l e .  T r e a tm e n t  o f  t h e  p r e - c a n c e r o u s  t y p e s  o f  
k e r a t o s i s  c o n s i s t s  o f  f u l g u r a t i o n ,  o r  e x c i s i o n  and  s k i n -
42
g r a f t i n g .
T h o se  t y p e s  o f  k e r a t o s i s  w h ic h  a r e  th o t ig h t  t o  b e  r e ­
l a t e d  t o  v i t a m i n  d e f i c i e n c i e s  a r e  s a i d  t o  r e s p o n d  s lo w ly  
t o  m a s s iv e  v i t a m i n  t h e r a p y .  I t  i s  c h a r a c t e r i s t i c  t h a t  
s k i n  l e s i o n s  a r e  t h e  l a s t  o f  a l l  t h e  d e f i c i e n c y  s i g n s  t o  
d i s a p p e a r  an d  so m e tim e s  a f t e r  w eeks o f  t r e a t m e n t  may o n ly  
be  s l i g h t l y  im p ro v e d . Lehm an k  H a p a p o r t  ( 1 9 4 0 ) .
43
CHAPTER I I I  
THE INCIDENCE OF ANKLE KERATOSIS
I n  t h e  a b s e n c e  o f  a  f u l l  d e s c r i p t i o n  o f  A nk le  K e r a t o s i s  
i n  t h e  t e x t  b o o k s  o f  D i s e a s e s  o f  t h e  S k in ,  a n d  i n  t h e  r e c e n t  
d e r m a t o l o g i c a l  l i t e r a t u r e ,  th e  f o l l o w i n g  s h o r t  a c c o u n t  o f  
i t s  c l i n i c a l  f e a t u r e s  i s  g iv e n  p r i o r  t o  a n  a c c o u n t  o f  i t s  
i n c i d e n c e .  F u r t h e r  d e t a i l s  o f  i t s  a p p e a ra n c e  and  th e  
h i s t o l o g i c a l  p i c t u r e  w i l l  be  d e s c r i b e d  l a t e r .
DESCRIPTION OF ANKLE KERATOSIS.
I n  t h e  N o r th  E a s t  o f  E n g la n d ,  w here  t h e  c o n d i t i o n  w as 
s t u d i e d ,  A n k le  K e r a t o s i s  i s  r e f e r r e d  t o  c o l l o q u i a l l y  a s  
’b o o t - s c r u f f 1. I t  m a n i f e s t s  i t s e l f  b y  a  v a r y in g  d e g re e  
o f  r o u g h e n in g  and  t h i c k e n i n g  o f  t h e  s k i n ,  t h e  e x a c t  p o s i ­
t i o n  o f  w h ic h  d e p e n d s  on  th e  ty p e  o f  f o o tw e a r  w o rn . I n  
c h i l d r e n  w e a r in g  s a n d a l s  i t  i s  fo u n d  on  t h e  d o rsu m  o f  th e  
f o o t  on  th e  s k i n  a d j a c e n t  to  b u t  n o t  c o v e re d  b y  th e  l e a t h e r ;  
( P l a t e  No. 1 . )  i n  t h o s e  w e a r in g  s h o e s ,  th e  s k i n  b e lo w  and a t  
th e  b e n d  o f  t h e  a n k le  I s  a f f e c t e d ;  ( P l a t e s  No. 2 ,  3 ,  4 ,  5 and  
6 )  an d  w hen b o o ts  a r e  w o rn , t h e  k e r a t o s i s  i s  fo u n d  o v e r  
a n  a r e a  c o r r e s p o n d in g  r o u g h l y  t o  t h e  to n g u e  o f  th e  b o o t ,  
an d  a l s o  ro u n d  t h e  l e g  a t ,  a n d  im m e d ia te ly  a b o v e , t h e  u p p e r  
e d g e  o f  t h e  b o o t .  ( P l a t e s  N o. 7 , 8 ,  9 ,  10 an d  1 1 ) .  I n
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c o n t r a s t  t o  F o l l i c u l a r  K e r a t o s i 3  w h e re  th e  p a t h o l o g i c a l  
c h a n g e s  a r e  c o n f i n e d  to  t h e  h a i r  f o l l i c l e s ,  t h e  k e r a t o t i c  
p r o c e s s  a p p e a r s  t o  a f f e c t  th e  s k i n  g e n e r a l l y ,  p r o d u c in g  
p a t c h e s  o f  v a r y i n g  s i z e s  an d  s h a p e s . S m a ll p a tc h e s  o f  
k e r a t o s i s  may h e  o n ly  0 .5  cm. i n  d i a m e t e r ,  w h i le  t h e  l a r g e r  
o n e s  may c o v e r  t h e  a n k le  fro m  one m a l l e o l u s  t o  t h e  o t h e r  
and  e x te n d  dow nw ards 6 t o  8 cm s. on  t o  t h e  do rsum  o f  t h e  
f o o t ,  an d  u p w a rd s  t o  c o v e r  th e  lo w e r  f o u r t h  o f  t h e  l e g .
I n  some c a s e s  t h e  k e r a t o t i c  s k i n  m erg e s  g r a d u a l l y  i n t o  t h e  
n o r m a l ,  h u t  i n  o t h e r s  t h e  e d g e  o f  t h e  k e r a t o s i s  i s  q u i t e  
s h a r p l y  d e f i n e d .  The d e g re e  o f  s k i n  t h i c k e n i n g  may v a r y  
i n  d i f f e r e n t  c h i l d r e n ,  and  i n  t h e  sam e c h i l d  on  d i f f e r e n t  
p a r t s  o f  t h e  a n k le  o r  a t  d i f f e r e n t  s e a s o n s ,  fro m  a  b a r e l y  
p e r c e p t i b l e  a l t e r a t i o n  fro m  t h e  n o rm a l t o  a  h a r d  ro u g h  
d i r t y - l o o k i n g  p a t c h  3 t o  4 mm. t h i c k .
As t h e  l e s i o n  i s  s i t u a t e d  a t  th e  a n k l e ,  i t  i s  l e s s  
n o t i c e a b l e  t h a n  i f  i t  o c c u r r e d  on  t h e  f a c e  o r  t h e  a rra s .
T h is  f a c t  c o u p le d  w i th  t h e  a b s e n c e  o f  i t c h i n g ,  p a in  o r  
o t h e r  c o m p l a i n t ,  p r o b a b ly  e x p l a i n s  why th e  c o n d i t i o n  h a s  
n o t  b e e n  f u l l y  d e s c r i b e d  b e f o r e .  T hose  m o th e r s  who o b j e c t  
t o  i t s  d i r t y  a p p e a ra n c e  w i l l  e x p l a i n  how th e y  h a v e  a p p l i e d  
v a r i o u s  o in tm e n ts  w i th  i n d i f f e r e n t  s u c c e s s ,  o r  h a v e  t r i e d  
t o  rem ove  i t  w i th  p u m is to n e .  U n le s s  t h i s  k in d  o f  t r e a tm e n t  
i s  c a r r i e d  o u t  r e g u l a r l y ,  th e  k e r a t o s i s  u s u a l l y  r e c u r s .
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D e g re e s  o f  K e r a t o s i s *
F o r  t h e  p u r p o s e s  o f  d e s c r i p t i o n ,  t h r e e  d e g r e e s  o f  
k e r a t o s i s  a r e  r e c o g n i s e d .  T he f i r s t  d e g r e e  c o n s i s t s  o f  a  
t h i c k e n i n g  and  r o u g h e n in g  o f  t h e  s k i n  r e v e a l e d  b y  c lo s e  
o b s e r v a t i o n  an d  p a l p a t i o n ;  t h e  s e c o n d  c o n s i s t s  o f  a  d i r t y  
g r a y ,  o b v io u s ly  t h i c k e n e d  s k i n ,  n o t  r e q u i r i n g  p a l p a t i o n  t o  
c o n f i r m  i t s  p r e s e n c e ;  t h e  t h i r d  d e g r e e  i s  a  t h i c k  h o rn y  
y e l l o w i s h  g r a y  p a tc h  v i s i b l e  a t  a  d i s t a n c e  o f  s e v e r a l  f e e t .
On c l o s e r  i n s p e c t i o n  o f  t h e  l a t t e r  t y p e ,  t h e  s k i n  i s  s e e n  
t o  b e  h a r d  an d  g r e a t l y  t h i c k e n e d ,  q u a d r i l a t e r a l  a n i  r e c t ­
a n g u la r  a r e a s  b e in g  c l e a r l y  d e m a r c a te d  b y  d e e p  g r o o v e s , c o r ­
r e s p o n d in g  t o  a  g r o s s  e x a g g e r a t i o n  o f  th e  n o rm a l s k i n  m a rk ­
i n g s .  The u n d e r l y i n g  s k i n ,  s e e n  a t  th e  b a s e s  o f  t h e  g r o o v e s ,  
i s  s l i g h t l y  e n g o rg e d ,  b u t  i n  s p i t e  o f  t h i s ,  t h e  l e s i o n  h a s  
a  d i r t y  g r a y  a p p e a r a n c e ,  d ue  p a r t l y  t o  t h e  d u s t  and  d i r t  
p a r t i c l e s  w h ic h  c o l l e c t  i n  th e  g ro o v e s  b e tw e e n  t h e  k e r a t o t i c  
p l a q u e s ,  an d  p a r t l y  t o  t h e  y e l l o w i s h  c o l o u r  o f  t h e  h y p e r -  
k e r a t o t i c  s k i n .  When m ore t h a n  one d e g r e e  o f  k e r a t o s i s  
i s  p r e s e n t  i n  a n y  one  c a s e ,  t h e  m o s t m a rk e d  a b n o r m a l i t y  i s  
u s u a l l y  t o  b e  fo u n d  i n  t h e  s k i n  n e a r e s t  t o  t h e  f r e e  e d g e  o f  
t h e  b o o t  o r  sh o e  l e a t h e r .  The t y p i c a l  d i s t r i b u t i o n  o f  
t h i r d  d e g r e e  k e r a t o s i s  i s  w i t h i n  2 cm. o f  t h e  e d g e  o f  t h e  
f o o t w e a r .  S ee  P l a t e s  No. 1 ,  5 ,  4 ,  5 ,  6 ,  8 ,  9 ,  10 an d  1 1 .
By i n s p e c t i o n  a l o n e ,  i t  m ay b e  d i f f i c u l t  t o  d i s t i n g u i s h  
a  f i r s t  d e g r e e  k e r a t o s i s  fro m  a  n o rm a l d i r t y  s k i n ,  b u t
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p a l p a t i o n  r e v e a l s  t h e  p r e s e n c e  o f  s k i n  t h i c k e n i n g  a n d  t h e  
d i r t y  c o l o u r  r e m a in s  a f t e r  w a s h in g , W henever t h e r e  i s  
a n y  d o u b t  t h a t  a l t e r a t i o n s  i n  t h e  s k i n  a t  t h e  a n k le  a r e  
i n  f a c t  due  t o  k e r a t o s i s ,  t h e  c o n d i t i o n  i s  l a b e l l e d  
♦ d o u b t f u l  k e r a t o s i s 1, and  i n  t h e  a n a l y s i s  o f  t h e  r e s u l t s  
o f  t h e  i n v e s t i g a t i o n s ,  a l l  d o u b t f u l  c a s e s  h a v e  b e e n  c o u p le d  
w i th  t h o s e  i n  w h ic h  k e r a t o s i s  i s  a b s e n t .
METHODS OF EXAMINING AND RECORDING ANKLE KERATOSIS.
M ethod o f  E x a m in a t io n .
A g o o d  s o u r c e  o f  l i g h t  a n d  a  s t r o n g  h a n d  l e n s  g i v i n g  
a  m a g n i f i c a t i o n  o f  tw o t o  f o u r  d i a m e t e r s ,  a r e  e s s e n t i a l  
f o r  t h e  p r o p e r  s tu d y  o f  a  l e s i o n  l i k e  A n k le  K e r a t o s i s .
I n  o r d e r  t o  e x a m in e  t h e  s u r f a c e  m a rk in g s  o f  t h e  s k i n ,  i t  
h a s  b e e n  fo u n d  u s e f u l  t o  sm e a r  i n t o  t h e  s k i n  a  c h a r c o a l
o in tm e n t ,  a n d  t o  r u b  o f f  t h e  e x c e s s  w i t h  c o t t o n  w o o l. The
o in tm e n t  w h ic h  w as u s e d  f o r  t h i s  p u rp o s e  c o n s i s t e d  o f  10 
p e r  c e n t  c h a r c o a l  i n  tw o  p a r t s  o f  l a n o l i n e  an d  one p a r t  o f
l i q u i d  p a r a f f i n .  The h e a l t h y  s k i n  t r e a t e d  i n  t h i s  way r e ­
t a i n s  v e r y  l i t t l e  o f  t h e  C h a rc o a l  O in tm e n t i n  t h e  s k i n  
f u r r o w s ,  b u t  t h e  o in tm e n t  may f i l l  t h e  m o u th s  o f  t h e  h a i r  
f o l l i c l e s  w h ic h  w i l l  t h e n  s t a n d  o u t  a s  b l a c k  d o t s .  V a r io u s  
a l t e r a t i o n s  o f  t h e  n o rm a l p a t t e r n  w h ic h  a r e  s e e n  i n  k e r a t o s i s ,  
'w e a th e r in g *  , a n d  o t h e r  r e l a t e d  a b n o r m a l i t i e s ,  w i l l  b e  
d e s c r i b e d  l a t e r .  T h is  m e th o d  o f  e x a m in a t io n  was c a r r i e d
P i g .  2
D iagram  to  show l i n e s  a n d  a r e a s  a b o u t  t h e  a n k le
3oct-7oj> Level.
. Supm-Malleolar Lino.
^ JU d iol Malleolus.
Tnfra-Malleolar Line. 
Tarsal Line.
AREAS.
I. Lateral
iMid-
&.MediaL
Supra-Malleoler
L ateral \
«Mi(L- I MalUolar.
fc Medial J
7 Lateral \
*Mi<L- I  T arsal.
4 Medial J
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o u t  i n  a  few  c a s e s  p r i o r  t o  p h o to g r a p h in g  t h e  s k i n  i n  o r d e r  
t o  o b t a i n  a  c l e a r e r  p i c t u r e  o f  t h e  s i t e  o f  t h e  k e r a t o s i s ,  
and  i n  th e  c a s e  o f  t h e  m a c ro p h o to g ra p h s , t o  r e c o r d  t h e  d e ­
t a i l s  o f  t h e  s k i n  m a rk in g s .
D i v i s i o n  o f  t h e  A n k le  R e g io n  i n t o  A r e a s .
The s k i n  a b o u t  t h e  a n k le  h a s  b e e n  d i v id e d  i n t o  n in e  
r e g i o n s  o r  a r e a s  f o r  t h e  c o n v e n ie n c e  o f  d e s c r i p t i o n .  See 
F i g .  2 . On c l o s e  i n s p e c t i o n  o f  t h e  a n k l e ,  p a r t i c u l a r l y  
i n  i n f a n t s  an d  y o ung  c h i l d r e n ,  tw o o r  t h r e e  t r a n s v e r s e  
fu r ro w s  o r  f l e x u r e  l i n e s  c a n  be  s e e n  i n  t h e  s k i n .  The 
m o st c o n s t a n t  one r im s  s l i g h t l y  o b l i q u e l y  fro m  th e  t i p  o f  
one m a l l e o lu s  t o  t h e  t i p  o f  t h e  o t h e r  and  w i l l  b e  r e f e r r e d  
t o  a s  th e  i n f r a - m a l l e o l a r  l i n e .  T h is  l i n e  a s  i t  o c c u r r e d  
i n  a n  i n f a n t  o f  f o u r  m o n th s  i s  c l e a r l y  d e m o n s tr a te d  i n  P l a t e  
No* 1 2 . A s i m i l a r  t r a n s v e r s e  fu r r o w  c r o s s e s  t h e  lo w e r  
l e g  a t  t h e  u p p e r  l e v e l  o f  t h e  m a l l e o l a r  p r o c e s s e s  o f  t h e  
t i b i a  an d  f i b u l a ,  t o  w h ic h  th e  name o f  s u p r a - m a l l e o l a r  l i n e  
h a s  b e e n  g i v e n .  A t h i r d  f u r r o w  c r o s s e s  t h e  d o rsu m  o f  t h e  
f o o t  n e a r  t h e  a n k le  and  h a s  b e e n  nam ed t h e  t a r s a l  l i n e .
I n  c h i l d r e n  w e a r in g  b o o ts ,  a  f o u r t h  l i n e  c a n  u s u a l l y  be  d e ­
m a rc a te d  2 t o  3 cm s. ab o v e  t h e  s u p r a - m a l l e o l a r  l i n e ,  i t s  
p o s i t i o n  b e in g  d e p e n d e n t  on  t h e  h e i g h t  o f  t h e  b o o t .  I n  
c h i l d r e n  w e a r in g  a n k le - s o e k s  a  s i m i l a r  l i n e  c a n  o f t e n  b e  
made o u t .  T h is  l i n e  w i l l  be r e f e r r e d  t o  a s  t h e  b o o t - t o p
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l e v e l .  L o n g i tu d in a l  l i n e s  s u c h  a s  a r e  show n i n  F i g .  2 
d i v i d e  t h e  a n k le  i n t o  t h r e e  r e g i o n s ,  m e d ia l ,  m id - ,  and  
l a t e r a l .  The f o l lo w in g  n o m e n c la tu re  c a n  t h u s  be g iv e n  t o  
t h e  n in e  a r e a s  d e s c r i b e d  b y  t h e s e  l i n e s ;  m e d ia l ,  m id - ,  
and  l a t e r a l  t a r s a l  a r e a s  b e tw e e n  th e  t a r s a l  and  i n f r a -  
r a a l l e o l a r  l i n e s ;  m e d ia l ,  m id - ,  and  l a t e r a l  m a l l e o l a r  a r e a s  
b e tw e e n  th e  s u p r a -  and  i n f r a - m a l l e o l a r  l i n e s ;  an d  m e d i a l ,  
m id - ,  and  l a t e r a l  s u p r a - m a l l e o l a r  a r e a s  ab o v e  th e  s u p r a ­
m a l l e o l a r  l i n e  and  b e lo w  th e  b o o t - t o p  l e v e l .
M ethod o f  R e c o rd in g  th e  I n c id e n c e  o f  A nk le  K e r a t o s i s .
I n  t h e  s u r v e y s  o f  s c h o o l  c h i l d r e n ,  t h e  p e r c e n ta g e  o f  
c h i l d r e n  sh o w in g  a l l  d e g r e e s  o f  A n k le  K e r a t o s i s  h a s  b e e n  
u se d  f o r  c o m p a ra t iv e  p u r p o s e s .  S im p le  s t a t e m e n t s  a b o u t  
th e  i n c id e n c e  o f  A nk le  K e r a t o s i s ,  h o w e v e r , g iv e  no i n d i c a ­
t i o n  o f  t h e  e x t e n t  o r  s e v e r i t y  o f  t h e  l e s i o n  an d  may i n  
f a c t  be  m i s l e a d i n g .  An i n d i c a t i o n  o f  t h e  s e v e r i t y  o f  
th e  c o n d i t i o n  c a n  be  o b t a i n e d  b y  r e c o r d i n g  s e p a r a t e l y  t h e  
i n c id e n c e  o f  t h e  t h r e e  d e g r e e s  o f  k e r a t o s i s  d e s c r i b e d  a b o v e , 
and t h i s  m eth o d  h a s  a l s o  b e e n  u s e d  i n  t h e  l a r g e  s u r v e y s  
w h ich  w ere  m ade . When m ore t h a n  one g ra d e  o f  k e r a t o s i s  
was p r e s e n t  i n  a n y  one c h i l d ,  t h e  c a s e  was l a b e l l e d  a c c o r d in g  
to  t h e  m o st s e v e r e  d e g re e  p r e s e n t .  The e x t e n t  o f  s k i n  
in v o lv e m e n t may i n  some c a s e s  be  m in im a l, w h i le  i n  o t h e r s  
t h e r e  may be tw o , t h r e e ,  o r  m ore o f  t h e  s k i n  a r e a s  a t  t h e
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a n k le  a f f e c t e d .  H ence a  t r u e  p i c t u r e  o f  t h e  s e v e r i t y  o f  
th e  k e r a t o t i c  l e s i o n  c a n  o n ly  b e  o b t a in e d  i f  t h e  a r e a  o f  
k e r a t o t i c  s k i n  i s  a l s o  t a k e n  i n t o  a c c o u n t*  I n  c e r t a i n  
o b s e r v a t i o n s  and  e x p e r im e n ts  r e q u i r i n g  a  p a r t i c u l a r l y  a c ­
c u r a t e  p i c t u r e  o f  A nk le  K e r a t o s i s ,  p o i n t s  h a v e  b e e n  g iv e n  t o  
e a c h  c h i l d  a c c o r d in g  t o  th e  e x t e n t  and  s e v e r i t y  o f  t h e  
k e r a t o s i s .  One p o i n t  i s  g iv e n  f o r  a  f i r s t  d e g re e  k e r a ­
t o s i s ,  tw o f o r  a  s e c o n d  d e g r e e ,  t h r e e  f o r  a  t h i r d  d e g r e e ,  
and  a  h a l f  f o r  a  d o u b t f u l  k e r a t o s i s .  T h e se  p o i n t s  a r e  
m u l t i p l i e d  b y  th e  num ber o f  s k i n  a r e a s  i n v o lv e d .  F o r  
e x a m p le , i f  one b o y  h a d  a  s e c o n d  d e g re e  k e r a t o s i s  o n  th e  
m id - m a l l e o l a r  and  m id - s u p r a m a l l e o l a r  a r e a s  o f  one  f o o t  and  
a  t h i r d  d e g re e  k e r a t o s i s  i n  t h e  sam e p o s i t i o n  o n  t h e  o t h e r  
f o o t ,  h e  w ou ld  be  g iv e n  f o u r  p o i n t s  f o r  t h e  one a n d  s i x  
p o i n t s  f o r  t h e  o t h e r ,  g i v i n g  h im  a  t o t a l  o f  t e n  p o i n t s .  
S i m i l a r  m e th o d s  h a v e  b e e n  a d o p te d  t o  r e c o r d  t h e  s e v e r i t y  
o f  * w e a th e r in g 1 -  a  c o n d i t i o n  f r e q u e n t l y  a s s o c i a t e d  w i th  
k e r a t o s i s .  T h re e  p o i n t s  e a c h  a r e  g iv e n  f o r  m i ld ,  m o d e ra te  
and  s e v e r e  * w e a th e r in g 1 • I n  t h i s  w ay , d ia g r a m m a t ic a l  e x ­
p r e s s i o n  c a n  be  g iv e n  t o  t h e  d e t a i l e d  o b s e r v a t i o n s  w h ic h  
w ere r e c o r d e d  I n  e a c h  c a s e ,  an d  c l o s e r  c o m p a r is o n s  o f  d i f ­
f e r e n t  g ro u p s  o f  c h i l d r e n  -under v a r y in g  c o n d i t i o n s  o f  d i e t  
and m anagem ent a r e  p o s s i b l e .
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M ethods o f  s a m p lin g  e m p lo y e d .
I n  a n  a t t e m p t  t o  o b t a i n  a  t r u e  p i c t u r e  o f  t h e  i n c i ­
d e n ce  o f  A nk le  K e r a t o s i s ,  t h e  f e e t  and  a n k le s  o f  one h u n d re d  
and t h i r t y - e i g h t  a d u l t s  and  tw o  th o u s a n d  e i g h t  h u n d re d  and 
f i f t y - t h r e e  c h i l d r e n  w ere e x a m in e d . Many o f  t h e  l a t t e r  
w ere  e x a m in e d  on  tw o o r  m ore o c c a s i o n s .  E f f o r t s  w ere  made 
t o  o b t a i n  sa m p le s  o f  t h e  p o p u l a t i o n  a s  f r e e  from  s e l e c t i o n  
a s  p o s s i b l e .  I f  t h e  s c h o o l  o r  i n s t i t u t i o n  t o  be i n v e s t i ­
g a te d  w ere  s m a l l ,  a l l  c h i l d r e n  w ere s e e n ,  o th e r w is e  s p e c i a l  
age g ro u p s  w ere  s e l e c t e d .  F o r  i n s t a n c e ,  i n  l a r g e  s c h o o ls  
a l l  b o y s  and  g i r l s  o f  s i x ,  n in e  and  tw e lv e  y e a r s  m ig h t be  
t a k e n  w h i le  i n  o t h e r s  th e  f i r s t  h a l f  o f  t h e  c l a s s  on  t h e  
r o l l  b o o k  m ig h t be  ex am in ed  i r r e s p e c t i v e  o f  t h e  c h i l d r e n s  
a g e s .  I n  t h e  same way when h o s p i t a l  c a s e s  w ere  e x a m in e d , 
s e l e c t e d  o b s e r v a t i o n s  made a t  i n t e r v a l s  a r e  n o t  in c lu d e d  I n  
t h e  r e s u l t s ,  b u t  o n ly  t h o s e  o b s e r v a t i o n s  w h ic h  w e re  m ade 
when t h e  w ho le  w ard  h a d  b e e n  ex am in ed  s p e c i a l l y  f o r  t h a t  p u r ­
p o s e ,  and  i r r e s p e c t i v e  o f  t h e  p a t i e n t ' s  c o m p la in t  o r  t h e  
d u r a t i o n  o f  t h e  i l l n e s s .
RESULTS OF THE SURVEYS.
T o ta l  I n c i d e n c e .
O ut o f  tw o th o u s a n d  n in e  h u n d re d  a n d  n i n e t y - o n e  I n d i v ­
i d u a l s  e x a m in e d , tw o th o u s a n d  an d  s e v e n ty - s e v e n  (6 9 .4 4  p e r  
c e n t )  show ed no  k e r a t o s i s  o r  su c h  a  s l i g h t  a l t e r a t i o n  from
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t h e  n o rm a l t h a t  th e  c o n d i t i o n  was l a b e l l e d  'd o u b t f u l  
k e r a t o s i s '  . Of th e  r e m a in d e r ,  n in e  h u n d re d  and  f o u r t e e n  
p e r s o n s  (5 0 .5 6  p e r  c e n t )  show ed v a r y in g  d e g r e e s  o f  t h ic k e n e d  
s k i n ;  s i x  h u n d re d  and  f o r t y - s i x  (2 1 .5 9  p e r  c e n t )  h a d  a  
f i r s t  d e g re e  k e r a t o s i s ,  tw o h u n d re d  and  n i n e t e e n  (7 .3 5  
p e r  c e n t )  h a d  a  s e c o n d  d e g re e  k e r a t o s i s ,  and  f o r t y - n i n e  
(1 .6 4  p e r  c e n t )  show ed k e r a t o s i s  o f  t h e  t h i r d  d e g r e e .
Age I n c i d e n c e .
A h u n d re d  and t h i r t y - e i g h t  a d u l t s  and  tw o th o u s a n d  
e i g h t  h u n d re d  an d  f i f t y - t h r e e  c h i l d r e n  a g e d  fro m  tw o  t o  
seven teen  y e a r s  w ere e x a m in e d . No c a s e  o f  A n k le  K e r a t o s i s  
h a s  b e e n  e n c o u n te r e d  i n  t h e  f i r s t  two y e a r s  o f  l i f e .  The 
p e r c e n ta g e  d i s t r i b u t i o n  o f  k e r a t o s i s  among t h e  d i f f e r e n t  
ag e  g ro u p s  i s  show n i n  T a b le  I . F o r  c o n v e n ie n c e  o f  d e ­
s c r i p t i o n  th e  ag e  g ro u p  tw o t o  f i v e  y e a r s  w i l l  b e  r e f e r r e d  
t o  a s  ag e  g ro u p  I , f i v e  t o  e i g h t  y e a r s  a s  age  g ro u p  I I , 
e i g h t  t o  e l e v e n  y e a r s  a s  age  g ro u p  I I I , e l e v e n  t o  f o u r t e e n  
y e a r s  a s  ag e  g ro u p  IV , f o u r t e e n  t o  s e v e n te e n  y e a r s  a s  a g e  
g ro u p  V, and  a d u l t s  a s  age  g ro u p  V I . I t  i s  s e e n  t h a t  t h e  
in c id e n c e  o f  k e r a t o s i s  i n  age  g ro u p s  I I , I I I ,  and  IV , v a r i e s  
from  3 0 .9 3  p e r  c e n t  t o  3 5 .1 1  p e r  c e n t ,  f i g u r e s  v e ry  s i m i l a r  
t o  th e  t o t a l  i n c id e n c e  o f  5 0 .5 6  p e r  c e n t ,  w h i le  i n  age  
g ro u p  V th e  i n c id e n c e  i s  much h i g h e r  -  4 5 .2 8  p e r  c e n t  -  and  
i n  a g e  g ro u p s  I  and  VI i t  i s  much lo w e r  -  9 .8 8  p e r  c e n t  and  
1 4 .4 9  p e r  c e n t  r e s p e c t i v e l y .  I n  a d d i t i o n  t o  t h e  low
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in c id e n c e  o f  a l l  g r a d e s  o f  k e r a t o s i s  i n  age  g ro u p s  I  an d  V I , 
i t  i s  i n t e r e s t i n g  t o  n o te  th e  c o m p le te  a b s e n c e  o f  t h i r d  
d e g re e  k e r a t o s i s  and  th e  v e r y  s m a l l  i n c id e n c e  o f  s e c o n d  
d e g re e  k e r a t o s i s  ( 3 .7 1  p e r  c e n t  and 1 .4 5  p e r  c e n t  r e s p e c t ­
i v e l y ) .
Sex I n c i d e n c e .
The s e x  in c id e n c e  h a s  b e e n  c a l c u l a t e d  f o r  t h e  tw o 
th o u sa n d  e i g h t  h u n d re d  and  f i f t y - t h r e e  c h i l d r e n  e x a m in e d .
The s e x e s  a r e  a lm o s t  e q u a l l y  r e p r e s e n t e d  i n  th e  t o t a l  r e ­
s u l t s ,  t h e r e  b e in g  one th o u s a n d  f o u r  h u n d re d  and tw e n ty -  
f i v e  m a le s  and  one th o u s a n d  f o u r  h u n d re d  and  t w e n ty - e ig h t  
f e m a le s .  No k e r a t o s i s  was 3 e e n  i n  6 4 .4 9  p e r  c e n t  o f  th e  
m ales  and  i n  7 2 .8 3  p e r  c e n t  o f  th e  f e m a le s .  T he in c id e n c e  
o f  se c o n d  and t h i r d  d e g re e  k e r a t o s i s  among t h e  b o y s  w as 
tw ic e  a s  g r e a t  a s  i t  was among th e  g i r l s ,  1 0 .0 4  p e r  c e n t  
o f  t h e  bo y s and  5 .1 8  p e r  c e n t  o f  t h e  g i r l s  h a v in g  se c o n d  
d e g re e  k e r a t o s i s  and  2 .3 1  p e r  c e n t  o f  t h e  b o y s  and  1 .1 2  
p e r  c e n t  o f  t h e  g i r l s  h a v in g  t h i r d  d e g re e  k e r a t o s i s .
See T a b le  I I .
S e a s o n a l  I n c i d e n c e .
I n  t h e  e a r l y  s t a g e s  o f  t h e  i n v e s t i g a t i o n ,  a n  im p r e s s io n  
was g a in e d  t h a t  A nkle  K e r a t o s i s  o c c u r r e d  m ore f r e q u e n t l y  
d u r in g  th e  w i n t e r  and  s p r i n g  m o n th s  t h a n  a t  o t h e r  t im e s  o f  
the  y e a r .  I t  was t h e r e f o r e  d e c id e d  t o  make tw o e x a m in a t io n s
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o f  t h e  same c h i l d r e n ,  one i n  t h e  S p r in g  and  t h e  o t h e r  i n  
th e  A utum n, w hen i t  was b e l i e v e d  t h a t  th e  i n f l u e n c e  o f  
w in t e r  an d  summer c o n d i t i o n s  o n  t h e  s k i n  w o u ld  becom e m o st 
e v i d e n t .  E le v e n  h u n d re d  c h i l d r e n  w ere  ex am in ed  tw ic e  and  
th e  f i n d in g s  a t  b o th  s e a s o n s  a r e  su m m arised  i n  T a b le  I I I .
I t  i s  c l e a r  t h a t  th e  I n c id e n c e  o f  a l l  g r a d e s  o f  k e r a t o s i s  
i s  much lo w e r  i n  Autumn (2 2 .5 5  p e r  c e n t )  t h a n  i t  i s  i n  
S p r in g  (5 1 .1 8  p e r  c e n t ) ,  and  t h i s  i s  m ore m ark ed  i n  th e  
m ore s e v e r e  g r a d e s  o f  k e r a t o s i s .  T h u s , th e  num bers o f  
c h i l d r e n  w i th  s e c o n d  d e g re e  k e r a t o s i s  f e l l  b y  n e a r l y  h a l f ,  
t h a t  i s  from  e i g h t y - e i g h t  i n  S p r in g  t o  f o r t y - s i x  i n  A utum n, 
and t h e r e  w ere  o n ly  t h r e e  c a s e s  o f  t h i r d  d e g re e  k e r a t o s i s  
i n  Autumn a s  com pared  w i th  t h i r t y - t h r e e  i n  S p r in g .
A c o n s i d e r a t i o n  o f  th e  n a t u r a l  c o u r s e  o f  t h e  l e s i o n  i n  
th e  i n d i v i d u a l  c h i l d r e n  d o e s  n o t  g iv e  s u c h  a  c l e a r - c u t  p i c ­
t u r e  o f  s e a s o n a l  i n c i d e n c e ,  a l t h o u g h  th e  r e d u c t i o n  i n  t h e  
in c id e n c e  o f  s e c o n d  a n d  t h i r d  d e g re e s  o f  k e r a t o s i s  o c c u r r e d  
c o n s i s t e n t l y  I n  e v e r y  s c h o o l .  A t th e  s e c o n d  e x a m in a t io n  
i n  Autumn many c a s e s  o f  k e r a t o s i s  h a d  im p ro v ed  o r  d i s a p p e a r e d  
b u t  o t h e r s  re m a in e d  u n a l t e r e d ,  and  i n  a  few  c a s e s  k e r a t o s i s  
w h ic h  was n o t  p r e v i o u s l y  n o te d  h a d  d e v e lo p e d ,  o r  a  p r e v io u s  
k e r a t o s i s  w as s e e n  t o  h a v e  e x te n d e d .  The d e t a i l e d  r e s u l t s  
a r e  g iv e n  i n  T a b le  IV ,  w here  i t  i s  s e e n  t h a t  i n  10 p e r  c e n t  
o f  i n d i v i d u a l s ,  o r  i n  2 6 .4 4  p e r  c e n t  o f  c h i l d r e n  w i th  
k e r a t o s i s ,  t h e r e  was n o  a l t e r a t i o n  i n  t h e  d e g re e  o f  k e r a t o s i s ,
T a b le  IV
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and i n  7 .6 4  p e r  c e n t  o f  t h e  t o t a l  num ber, o r  i n  2 0 .1 9  p e r  
c e n t  o f  c a s e s  w i th  A n k le  K e r a t o s i s ,  th e  l e s i o n  h ad  in c r e a s e d  
from  th e  t im e  o f  th e  f i r s t  e x a m in a t io n .
T h ese  i n d i v i d u a l  r e s u l t s  a l t e r e d  th e  g e n e r a l  t r e n d  v 
to w a rd s  im p rovem en t d u r i n g  th e  Summer i n  tw o o u t  o f  t e n  
s c h o o l s ,  a t  D u d le y , (N o r th u m b e r la n d ) ,  and  a t  E ls w le k  Road 
(N e w c a s t le )* See T a b le  V. I n  t h e s e  s o h o o ls  t h e  in c id e n c e  
o f a l l  g r a d e s  o f  k e r a t o s i s ,  and  i n  p a r t i c u l a r  o f  t h e  f i r s t  
d e g r e e ,  i n c r e a s e d  s l i g h t l y  i n  s p i t e  o f  a  r e d u c t i o n  i n  th e  
p e r c e n ta g e  o f  s e c o n d  and  t h i r d  d e g re e  c h a n g e s .  I n  t h r e e  
o th e r  s c h o o l s ,  l a s t  H a r t f o r d  (N o r th u m b e r la n d ) ,  Pendow er 
and C am bridge  S t r e e t  ( N e w c a s t l e ) ,  th e  num ber o f  c h i l d r e n  
w i th  f i r s t  d e g re e  k e r a t o s i s  i n c r e a s e d ,  w h i le  t h o s e  w i th  a  
more s e v e r e  d e g re e  o f  k e r a t o s i s  d e c r e a s e d ,  t h e  n e t  r e s u l t  
b e in g  a  r e d u c t i o n  i n  th e  i n c id e n c e  o f  a l l  g r a d e s  o f  k e r a t o s i s .
S in c e  a l l  t h e  s u r v e y s  w ere  made i n  e i t h e r  S p r in g  o r  
Autumn t h e  s e a s o n a l  i n c id e n c e  c a n  a l s o  be e x p r e s s e d  b y  
d i v i d i n g  t h e  r e s u l t s  i n t o  t h e s e  two g r o u p s ,  e v e n  a l th o u g h  
th e y  I n c lu d e  many c a s e s  and some d i s t r i c t s  w h ic h  w e re  e x ­
am ined o n ly  o n c e . The t o t a l  I n c id e n c e  o f  a l l  d e g r e e s  o f  
k e r a t o s i s  i n  t h e s e  d i s t r i c t s  f e l l  fro m  3 1 .1 7  p e r  c e n t  i n  
S p r in g  t o  2 5 ,8 0  p e r  c e n t  I n  A utum n, A l l  t h e  d i f f e r e n t  
g ra d e s  o f  k e r a t o s i s  show ed im p ro v em en t I n  th e  A utum n. T h is
Is  show n o v e r l e a f  and  a l s o  i n  T a b le  V I.
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SPRING k v r v m
F i r s t  d e g re e  K e r a t o s i s  2 2 .2 8  p e r  c e n t  1 7 .9 5  p e r  c e n t
S eco n d  tt ” 7 .4 5  11 5 .1 5  ”
T h i r d  n * 1 .4 6  0 .7 2  »
C h i ld r e n  i n  N o r th u m b e r la n d , N e w c a s t le ,  and  G lasgow  w ere  
ex am in ed  a t  b o th  s e a s o n s  and  i n  e a c h  c a s e  t h e  i n c id e n c e  
was h i g h e r  and  th e  g ra d e  o f  k e r a t o s i s  w as m ore s e v e r e  i n  
S p r in g  t h a n  I n  A utum n. T hus i n  N o rth u m b e rla n d  a n d  New­
c a s t l e ,  t h e  i n c id e n c e  o f  f i r s t  d e g re e  k e r a t o s i s  f e l l  fro m  
2 0 .0 7  p e r  c e n t  and  2 2 .2 0  p e r  c e n t  i n  S p r in g  t o  1 5 .5 6  p e r  
c e n t  and  2 0 .9 2  p e r  c e n t  i n  A utum n. I n  t h e s e  d i s t r i c t s  a l s o  
th e  in c id e n c e  o f  s e c o n d  d e g re e  k e r a t o s i s  f e l l  from  5 .8 4  
p e r  c e n t  and  1 0 .5 5  p e r  c e n t  i n  S p r in g  t o  5 .1 5  p e r  c e n t  and  
5 .8 4  p e r  c e n t  i n  A utum n, and  t h e  i n c id e n c e  o f  t h i r d  d e g re e  
k e r a t o s i s  from  0 .8 8  p e r  c e n t  and  4 .0 1  p e r  c e n t  t o  0 .2 9  
p e r  c e n t  an d  0 .4 9  p e r  c e n t  r e s p e c t i v e l y .  S i m i l a r l y  i n  
G lasgow  th e  f i g u r e s  f o r  f i r s t  d e g re e  k e r a t o s i s  f e l l  from  
2 5 .9 5  p e r  c e n t  i n  S p r in g  t o  1 2 .1 9  p e r  c e n t  i n  A utum n, and  
w h i le  t h e r e  was 9 .6 5  p e r  c e n t  o f  s e c o n d  d e g re e  and  0 .2 5  
p e r  c e n t  t h i r d  d e g re e  k e r a t o s i s  i n  S p r in g ,  n o  c a s e s  o f  
e i t h e r  d e g re e  w ere  fo u n d  I n  A utum n.
G e o g ra p h ic a l  I n c i d e n c e .
A c o m p a r is o n  was m ade o f  t h e  I n c id e n c e  o f  A n k le  K e ra ­
t o s i s  i n  a  few  r e p r e s e n t a t i v e  a r e a s  o f  S c o t la n d  a n d  E n g la n d . 
S in c e  i t  h a s  b e e n  show n t h a t  t h e r e  I s  a  d e f i n i t e  s e a s o n a l
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v a r i a t i o n  i n  t h e  f r e q u e n c y  a n d  s e v e r i t y  o f  A nkle  K e r a t o s i s ,  
a  c o m p a r is o n  o f  i t s  i n c id e n c e  i n  d i f f e r e n t  d i s t r i c t s  m ust 
be made a t  th e  same s e a s o n  o f  t h e  y e a r .  I n  t h e  W est o f  
S c o t la n d  a t  G lasgow  f o u r  h u n d re d  and  f i v e  c h i l d r e n  w ere  
e x a m in e d ; I n  t h e  N o rth  E a s t  o f  E n g la n d  a t  N e w c a s tle  and  
D a r l i n g to n  and  i n  v i l l a g e s  and  tow ns o f  N o r th u m b e r la n d  one 
th o u s a n d  f i v e  h u n d re d  and  f o r t y  c h i l d r e n  w ere  e x a m in e d ; i n  
th e  M id la n d s  o f  E n g la n d  a t  N u n e a to n  and  a t  B a r f o r d  I n  
W a rw ic k s h ire  two h u n d re d  an d  f o r t y - f o u r  c h i l d r e n  w e re  e x ­
a m in ed ; and  I n  t h e  S o u th  o f  E n g la n d  a t  S t .  A u s t e l l  I n  
C o rn w a ll one h u n d re d  a n d  f o r t y  c h i l d r e n  w e re  e x a m in e d , 
g iv in g  a  t o t a l  o f  tw o th o u s a n d  t h r e e  h u n d re d  a n d  tw e n ty -  
n in e  c h i l d r e n .  A l l  c h i l d r e n  co m p ared  i n  t h e s e  g ro u p s  
w ere e x a m in e d  i n  S p r in g ;  t h e y  w ere  a p p a r e n t l y  h e a l t h y ,  
l i v i n g  I n  t h e i r  own hom es o r  i n  i n s t i t u t i o n s  an d  a t t e n d i n g  
day  s c h o o l s .  The r e s u l t s  a r e  show n i n  T a b le  V I I . O ut o f  
two th o u s a n d  t h r e e  h u n d re d  and  tw e n ty - n in e  c h i l d r e n ,  s e v e n  
h u n d re d  and  t w e n t y - s i x  (3 1 .1 7  p e r  c e n t )  show ed a l l  d e g r e e s  
o f  k e r a t o s i s ,  f i v e  h u n d re d  and  n i n e t e e n  (2 2 .2 8  p e r  c e n t )  
h ad  a  f i r s t  d e g re e  k e r a t o s i s ,  one h u n d re d  a n d  s e v e n t y - t h r e e  
(7 .4 3  p e r  c e n t )  h a d  a  s e c o n d  d e g re e  k e r a t o s i s ,  an d  t h i r t y -  
fo u r  ( 1 .4 6  p e r  c e n t )  show ed k e r a t o s i s  o f  t h e  t h i r d  d e g r e e .  
The in c id e n c e  o f  A n k le  K e r a t o s i s  i n  t h e  d i f f e r e n t  d i s t r i c t s  
v a r i e s  fro m  3 5 .8 3  p e r  c e n t  I n  t h e  W est o f  S c o t la n d  t o  2 4 .2 9  
p e r c e n t  i n  t h e  S o u th  o f  E n g la n d . I n  t h e  W est o f  S c o t l a n d ,
57
in t h e  Midlands, and in the North East of E n g la n d , th e  
v a r i a t i o n  in the i n c id e n c e  o f  all degrees of k e r a t o s i s  i s  
o n ly  s l i g h t ,  that i s  from 5 1 .1 0  per cent in the forth l a s t  
o f  England t o  5 5 .8 5  per cent in the West o f  S c o t l a n d .
When t h e  i n c id e n c e  o f  the different degrees of keratosis is 
ex am in ed  i t  i s  s e e n  t h a t  i n  the West of Scotland and in the 
N o rth  East o f  E n g la n d , s e c o n d  and  third degrees o f  k e r a t o s i s  
a r e  m ore f r e q u e n t l y  s e e n  than in the other areas. Thus, 
i n  th e  W est o f  S c o t la n d  s e c o n d  degree keratosis o c c u r s  in  
9.65 p e r  c e n t  o f  c h i l d r e n  and third degree 'k e r a t o s i s  in  
0.25 p e r  c e n t ,  and i n  the forth East of England t h e  f i g u r e s  
a r e  7 .7 5  p e r  c e n t  a n d  2 .1 4  p e r  cent respectively. 96 e a s e  
o f  t h i r d  d e g re e  k e r a t o s i s  o c c u r r e d  in  either the M id la n d s  
o r  th e  S o u th  o f  E n g la n d  and  th e  incidence of se c o n d  d e g re e  
c h a n g e s  w as 4 .5 1  p e r  c e n t  i n  the Midlands and, 2,35 per c e n t  
i n  th e  S o u th  o f  E n g la n d .
R e g io n a l  I n c i d e n c e .
F u r t h e r  e x a m in a t io n  o f  t h e  results obtained i n  t h e  
N o rth  E a s t  o f  E n g la n d  show s a considerable d i f f e r e n c e  i n  
th e  i n c id e n c e  o f  k e r a t o s i s  in Eorthtnberland and i n  l e w -  
c a s t  l e .  E x a m in a t io n s  were made on one th o u s a n d  f i v e  
h u n d re d  and  s i x  children in Spring.' f i n e  hundred aewea
c h i l d r e n  came fro m  Northumberland sand, five hundred and
\
n i n e t y - n in e  fro m  N e w c a s t le .  The in c id e n c e  o f  a l l  d e g r e e s
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o f  k e r a t o s i s  i n  N o rth u m b e r la n d  c h i l d r e n  was 2 6 .7 9  p e r  c e n t  
a s  com pared  w i t h  5 6 .5 6  p e r  c e n t  i n  t h o s e  l i v i n g  i n  New­
c a s t l e .  S i m i l a r l y  th e  d i f f e r e n t  d e g r e e s  o f  k e r a t o s i s  
show ed a  lo w e r  i n c id e n c e  i n  N o rth u m b e rla n d  a s  com pared  w i t h  
t h a t  I n  N e w c a s t le ;  t h e  f i g u r e s  b e in g  2 0 .0 7  p e r  c e n t  f i r s t  
d e g r e e , 5 .8 4  p e r  c e n t  s e c o n d  d e g re e  an d  0 .8 8  p e r  c e n t  t h i r d  
d e g re e  f o r  N o r th u m b e r la n d ; and  2 2 .2 0  p e r  c e n t  f i r s t  d e g r e e ,
1 0 .5 5  p e r  c e n t  s e c o n d  d e g re e  and  4 .0 1  p e r  c e n t  t h i r d  d e g re e  
f o r  N e w c a s t le .  The Autum n f i g u r e s  f o r  th e  i n c id e n c e  o f  
k e r a t o s i s  i n  N e w c a s tle  a l s o  show  a  c o n s i s t e n t l y  h i g h e r  i n ­
c id e n c e  f o r  a l l  g r a d e s  t h a n  th o s e  i n  N o r th u m b e r la n d . T h ese  
r e s u l t s  a r e  g iv e n  i n  d e t a i l  i n  T a b le  V I . (O p p o s ite  p a g e  5 5 ) .
S o c i a l  S t a t u s .
The ty p e  o f  c h i l d  c o v e r e d  b y  t h e  s u r v e y s  came f o r  t h e  
m o st p a r t  from  w o rk in g  c l a s s  f a m i l i e s .  A t G lasgow  t h r e e  
ty p e s  o f  s c h o o l  w ere  s e l e c t e d  i n  t h e  Autum n s u r v e y :  a
p a r t  f e e - p a y i n g  s c h o o l  fXf , a  b o a rd  s c h o o l  o f  b e t t e r  w o rk in g  
c l a s s  ty p e  *Y*, and  a  v e r y  p o o r  s c h o o l  s e r v i n g  a  s lu m  a r e a  
fZf . I n  e a c h  s c h o o l  b e tw e e n  e i g h t y - f i v e  a n d  one h u n d re d  
c h i l d r e n  w ere  e x a m in e d . The t o t a l  i n c id e n c e  o f  k e r a t o s i s  
was low  an d  t h e  d e g re e  o f  k e r a t o s i s  was m ild  i n  a l l  th e  
s c h o o l s .  I n  no  c a s e  d i d  s e c o n d  o r  t h i r d  d e g r e e  k e r a t o s i s  
o c c u r .  T he i n c id e n c e  o f  k e r a t o s i s  was a s  f o l lo w s
fXf s c h o o l  ( b e t t e r  c l a s s )  1 6 .6  p e r  c e n t  k e r a t o s i s
1 Y'f n (g o o d  w o rk in g  c l a s s )  1 1 .7  n
•Z’* * (p o o r  s lu m  c l a s s )  1 1 .9  n ”
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S i m i l a r l y  th e  N e w c a s tle  s c h o o l s  w h ic h  w ere  i n v e s t i ­
g a te d  c o u ld  h e  p l a c e d  i n t o  tw o  g r o u p s ,  t h r e e  s c h o o ls  s e r v ­
in g  a  b e t t e r  w o rk in g  c l a s s  and  t h r e e  s e r v i n g  a  p o o r  w ork ­
in g  c l a s s  a r e a  i n  t h e  c i t y .  The N e w c a s tle  s c h o o ls  w ere  
ex am in ed  b o t h  i n  S p r in g  and  Autum n b u t  th e  f i g u r e s  q u o te d  
h e r e  a r e  th e  r e s u l t s  o f  t h e  S p r in g  s u r v e y  w here  t h e r e  was 
a  m uch h i g h e r  i n c id e n c e  and  a  s e v e r e r  g r a d e  o f  k e r a t o s i s  
t h a n  was fo u n d  i n  t h e  Autumn s u r v e y  a t  G la sg o w . I n  c o n ­
t r a s t  t o  t h e  e v e n  d i s t r i b u t i o n  o f  k e r a t o s i s  among t h e  t h r e e  
t y p e s  o f  G lasgow  s c h o o l s ,  th e  b e t t e r  c l a s s  s c h o o ls  i n  New­
c a s t l e  show ed a  l e s s  s e v e r e  an d  l e s s  f r e q u e n t  k e r a t o s i s  
th a n  th e  p o o r e r  s c h o o l s .  D e t a i l s  o f  t h e s e  r e s u l t s  a r e  
show n i n  T a b le  V I I I . I t  I s  s e e n  t h a t  7 1 .0 9  p e r  c e n t  o f  
t h e  b e t t e r  w o rk in g  c l a s s  c h i l d r e n  re m a in  f r e e  fro m  k e r a t o t i c  
c h a n g e ^  a s  co m p ared  w i th  5 6 .0 7  p e r  c e n t  o f  th e  p o o r  w o rk in g  
c l a s s  c h i l d r e n  and  w i th  t h e  t o t a l  i n c id e n c e  f o r  t h e  a r e a  o f  
6 5 .4 4  p e r  c e n t .  F u r t h e r ,  i n  c h i l d r e n  fro m  b e t t e r  w o rk in g  
c l a s s  hom es t h e r e  i s  l e s s  se c o n d  and  t h i r d  d e g re e  k e r a t o s i s  
(8 .5 0  p e r  c e n t  an d  2 .3 8  p e r  c e n t  r e s p e c t i v e l y )  t h a n  o c c u r s  
i n  c h i l d r e n  fro m  p o o r  w o rk in g  c l a s s  hom es (1 2 .1 3  p e r  c e n t  
and 5 .5 7  p e r  c e n t  r e s p e c t i v e l y ) .
I n  N o rth u m b e r la n d  an d  W a rw ic k s h ire , t h e  f a t h e r s  o f  t h e  
m a j o r i t y  o f  t h e  c h i l d r e n  w ere  e i t h e r  m in e r s  o r  a g r i c u l t u r a l  
l a b o u r e r s ,  a l t h o u g h  a t  M o rp e th  a n d  M o n k sea to n  a n d  i n  one o f  
th e  W a rw ic k s h ire  s c h o o l s  some c h i l d r e n  o f  t h e  p r o f e s s i o n a l
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classes were inc luded . Of these  th re e  d i s t r i c t s ,  Monk- 
seaton had the  h ig h es t percentage of c h ild re n  from the 
p ro fe ssio n a l and middle c la s s e s . The incidence of k e r­
a to s is  a t t h i s  school was only 12.43 per cent a t  the f i r s t  
examination in  S pring . Twenty-one out of a t o t a l  of 
one hundred and s ix ty -n in e  c h ild re n  showed k e r a to s is ,  f iv e  
cases (2.96 per cen t) were of the  second degree and two 
cases (1 .18 per cen t) of the  th i r d  deg ree . Both cases 
with th i rd  degree k e ra to s is  and one w ith  second degree came 
from a Public A ssistance I n s t i tu t io n  in  the v i l la g e .  As 
there were only e ig h t i n s t i t u t io n a l  c h ild re n  a tten d in g  the  
school, (c o n s t i tu t in g  2.06 per cent of a l l  ch ild re n  on the  
ro l l )  the  incidence of k e ra to s is  in  th e  rem ainder Is  reduced 
s t i l l  fu r th e r  i f  th e se  cases are om itted . In  order to  ex­
clude a re g io n a l fa c to r  as the  cause of the  low incidence a t  
Monkseaton, c h ild re n  in  B lyth were examined a t  the same season . 
Blyth i s  a town in  the same d i s t r i c t  bu t o f a lower so c ia l  
grade, the  occupation  of the  men c o n s is tin g  m ainly of mining 
and sh ip b u ild in g . E ighty-tw o c h ild re n  were seen  and the
incidence o f k e ra to s is  was 35.61 per c e n t, of which 31.91 per 
cent had f i r s t  degree changes and 3 .7  per cen t second degree 
changes. No cases of th i r d  degree k e ra to s is  were seen . 
Compared w ith  the  t o t a l  incidence — 30.56 per cen t fo r  
a ll grades of k e r a to s is ,  21.59 per cen t fo r  f i r s t  degree,
7.53 per cent fo r  second degree and 1.64 per cen t fo r  
th ird  degree k e r a to s is ,— i t  can be seen th a t  while the
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i n c id e n c e  o f  a l l  g r a d e s  o f  k e r a t o s i s  a t  B ly th  w as r a t h e r  
h i g h e r  t h a n  th e  a v e r a g e ,  t h e  num ber o f  c a s e s  w i t h  s e v e r e  
k e r a t o s i s  was much l e s s .  C om paring  t h i s  s c h o o l ! s  r e s u l t s  
w i t h  t h o s e  o f  M o n k se a to n , t h e  in c id e n c e  o f  f i r s t  and  s e c o n d  
d e g re e  k e r a t o s i s  w as c o n s i d e r a b ly  h i g h e r  i n  t h e  B l y th  s c h o o l .
A lth o u g h  e x a c t  d e t a i l s  o f  t h e  o c c u p a t io n  o f  a l l  t h e  
p a r e n t s  w e re  n o t  o b t a i n e d ,  i n s t a n c e s  o f  f i r s t  a n d  s e c o n d  
d e g re e  k e r a t o s i s  w ere  n o te d  i n  e i g h t  c h i l d r e n  o f  t h e  p r o ­
f e s s i o n a l  c l a s s e s ,  a  f a c t  w h ic h  s u g g e s t s  t h a t  t h i s  s o c i a l  
c l a s s  i s  a t  l e a s t  n o t  inm une t o  t h e  d e v e lo p m e n t o f  A n k le  
K e r a t o s i s •
I n s t i t u t i o n a l  C h i l d r e n .
Two i n s t i t u t i o n s  w ere  i n v e s t i g a t e d ,  S t .  J o s e p h ’ s  
O rphanage  a t  D a r l i n g t o n  and  th e  P o n te la n d  C o t ta g e  Homes i n  
N o r th u m b e r la n d . The r e m a rk a b ly  h i g h  f i g u r e  o f  6 0 .5 5  p e r  
c e n t  w as o b t a i n e d  f o r  t h e  i n c id e n c e  o f  a l l  g r a d e s  o f  k e r a ­
t o s i s .  A l l  d e g r e e s  o f  k e r a t o s i s  w e re  co m n o n e r, t h e  f i g ­
u r e s  b e in g  a s  f o l lo w s
F i r s t  d e g r e e  k e r a t o s i s  5 4 .2 1  p e r  c e n t  ( t o t a l  I n c id e n c e
2 1 .5 9  p e r  c e n t )
S e c o n d  ”  lf 2 1 .5 8  * ( t o t a l  i n c i d e n c e
7 .5 5  p e r  c e n t )
T h i r d  ,f 11 4 .7 4  11 ( t o t a l  i n c id e n c e
1 .6 4  p e r  c e n t )
See T a b le  IX .
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Among the c h ild re n  examined a t  the Ponteland Homes, 
the le n g th  o f re sid en ce  o f one hundred and f o r ty - s ix  of 
them i s  known. Seventy-seven had l iv e d  in  th e  Homes fo r
more th an  two y e a rs , fo r ty - fo u r  had been th e re  fo r  more 
than  s ix  months b u t le s s  th an  two y e a rs , and tw en ty -fiv e  
had liv e d  th e re  fo r  s ix  months or l e s s .  There was very 
l i t t l e  d iffe re n c e  in  th e  incidence of k e ra to s is  in  those  
c h ild re n  who were adm itted to  the  Homes from two years to  
s ix  months befo re  exam ination, as compared w ith  the  incidence 
in  those adm itted to  the Homes more than  two years before 
exam ination. Taken to g e th e r , however, th e re  was n ea rly  
twice as much k e ra to s is  and the degree p re se n t was much 
more severe in  th is  group than  in  those who had re s id e d  in  
the Homes fo r  le s s  th an  s ix  months. Thus, 60 per cen t o f 
those le s s  than  s ix  months re s id e n t in  the Homes were un­
a ffe c te d  by k e ra to s is  as compared w ith  only 34.7 per cent 
of a l l  c h ild re n  who were in  the Homes fo r  lo n g e r. Of th e  
40 per cent of re c e n t adm issions who had k e ra to s is , s ix  
(24 per cen t) had a f i r s t  degree k e r a to s is ,  fou r (16 per 
cen t) had a second degree k e ra to s is  and none had a th i r d  
degree k e ra to s is  as compared w ith  25*6 p er cen t f i r s t  
degree, 24.8  per cen t second deg ree , and 6*6 per cent th i r d  
degree k e ra to s is  in  th e  rem ainder.
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F a m i l i a l  I n c id e n c e  o f  A nk le  K e r a t o s i s .
The v i l l a g e  o f  E a s t  H a r t f o r d  was s e l e c t e d  f o r  s tu d y  
o f  th e  s o c i a l  b a c k g ro u n d  an d  t h e  f a m i l i a l  i n c id e n c e  o f  A nk le  
K e r a t o s i s ,  b e c a u s e  i t  w as th o u g h t  t o  be r e p r e s e n t a t i v e  o f  a  
p o o r  m in in g  com m unity . The h o u s in g  c o n d i t i o n s  i n  t h i s  
v i l l a g e  a r e  s h o c k in g ,  e a c h  h o u se  c o n s i s t i n g  o f  tw o o r  t h r e e  
a p a r tm e n ts  w i th o u t  any  m odern  c o n v e n ie n c e s .  T h e re  i s  n o t  
e v e n  r u n n in g  w a te r  i n  t h e  h o u s e s .  The a d j a c e n t  s t r e e t s  
a r e  i n  p o o r  c o n d i t i o n ,  t h e i r  s u r f a c e  i s  b r o k e n ,  w e t and  
muddy and  t h e  g u t t e r s  a r e  u se d  f o r  t h e  d i s c h a r g e  o f  s o i l e d  
w a te r  i n  p r e f e r e n c e  t o  th e  k i t c h e n  d r a i n  p i p e s .  The 
c h i l d r e n s  b o o ts  w e re  n e a r l y  a lw a y s  so d d e n  an d  i n  p o o r  r e ­
p a i r .
T w enty  f a m i l i e s  w ere  v i s i t e d  and  e x a m in e d . The S c h o o l 
N urse  made a  p r e l i m i n a r y  v i s i t  t o  th e  h o u s e s  t o  w a rn  t h e  
p a r e n t s  and  o b t a i n  t h e i r  c o - o p e r a t i o n .  The p a r e n t s  w ere  
m o s t ly  v e ry  i n t e r e s t e d  and  a n x io u s  t o  h e l p .  O nly  tw o a d u l t s  
r e f u s e d  t o  b e  e x a m in e d . The f a m i l i e s  w e re  s e l e c t e d  i n  t h e  
f o l lo w in g  w ay. E i g h t y - e i g h t  c h i l d r e n  h a d  b e e n  e x a m in e d  a t  
th e  s c h o o l  i n  S p r in g  a n d  Autumn o f  t h e  same y e a r .  T en  o f  
th e  c h i l d r e n  i n  whom no k e r a t o s i s  was fo u n d  and  t e n  c h i l d r e n  
i n  whom a  s e c o n d  o r  t h i r d  d e g re e  k e r a t o s i s  w as fo u n d  a t  
one o r  b o t h  e x a m in a t io n s  w e re  s e l e c t e d ,  and  t h e i r  f a m i l i e s  
w ere made th e  s u b j e c t  o f  t h i s  s t u d y .  T h ese  tw o g ro u p s  o f
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f a m i l i e s  w i l l  b e  r e f e r r e d  t o  a s  th e  * K e r a t o t i c # and  f norm al* 
f a m i ly  g ro u p s  r e s p e c t i v e l y .  The i n v e s t i g a t i o n s  w ere  c a r r i e d  
o u t i n  e a r l y  S p r in g .  T w e n ty -s e v e n  a d u l t s  and  f i f t y - e i g h t  
c h i l d r e n  w ere  I n c lu d e d  i n  t h i s  h o u s e h o ld  i n v e s t i g a t i o n ,  t h e  
s i z e  o f  t h e  f a m i l i e s  r a n g in g  fro m  one t o  e i g h t .  M ost o f  
th e  a d u l t s  w e re  m o th e rs  o r  g r a n d p a r e n t s ,  th e  f a t h e r s  i n  t e n  
h o u s e h o ld s  b e in g  o u t  a t  w ork  o r  away fro m  hom e. Hone o f  
th e  a d u l t s  ex am in ed  show ed a  d e f i n i t e  k e r a t o s i s .  Of t h e  
s e v e n  f a t h e r s  e x a m in e d , f o u r  v o lu n te e r e d  th e  i n f o r m a t i o n  
t h a t  th e y  h a d  s u f f e r e d  fro m  fb o o t  s c r u f f  1 w hen t h e y  w e re  
b o y s ,  b u t  a s  th e y  g rew  o l d e r  t h e i r  s k i n  h a d  becom e sm o o th  
a g a in .  Two o f  them  a s s o c i a t e d  th e  d i s a p p e a r a n c e  o f  t h e  
k e r a t o s i s  w i t h  t h e  w e a r in g  o f  lo n g  t r o u s e r s .
The f o l lo w in g  c o m p a r is o n  o f  t h e  two f a m i ly  g ro u p s  r e ­
f e r s  o n ly  t o  s c h o o l  c h i l d r e n ,  s i n c e  A nk le  K e r a t o s i s  i s  i n ­
f r e q u e n t l y  s e e n  i n  c h i l d r e n  u n d e r  f i v e  y e a r s  o f  a g e .
I n  t h e  TK e r a t o t i c f f a m i ly  g ro u p , t w e n t y - f i v e  s c h o o l  
c h i l d r e n  w ere  ex am in e d  o f  whom n in e  h a d  n o rm a l s k in s  o r  
m ino r c h a n g e s  m ark ed  a s  d o u b t f u l  k e r a t o s i s .  The r e m a in d e r  
showed a  v a r y in g  e x t e n t  o f  f i r s t  o r  s e c o n d  d e g re e  k e r a t o s i s .  
On th e  p o i n t  s y s te m , e i g h t y - s i x  p o i n t s  w e re  a c c o rd e d  t o  t h e s e  
c h i l d r e n ,  g i v in g  a  m ean o f  3#44  p o i n t s  p e r  c h i l d .  I n  t h e  
f o r m a l 1 f a m i ly  g r o u p ,  tw e n ty  c h i l d r e n  o f  s c h o o l  a g e  w ere  
exam ined an d  o n ly  one  c h i l d  show ed a  m i ld  k e r a t o s i s .  He 
was g iv e n  t h r e e  p o i n t s ,  m ak in g  t h e  m ean f o r  t h i s  g ro u p  0 .1 5
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p o i n t s  p e r  c h i l d .  I n  s p i t e  o f  th e  s m a l l  n u m b e rs , t h e  r e ­
s u l t s  o f  t h i s  i n v e s t i g a t i o n  seem  t o  show  a  d e f i n i t e  f a m i l i a l  
te n d e n c y  to w a rd s  t h e  d e v e lo p m e n t o f  A nk le  K e r a t o s i s .  I t  
was a l s o  n o t i c e a b l e  t h a t  t h e  s t a n d a r d  o f  l i v i n g  i n  t h e  
1 Normal* f a m i ly  g ro u p  was on a  h i g h e r  l e v e l  t h a n  i n  t h e  
♦ K era to tlc*  f a m i l i e s .
I n c id e n c e  o f  A nk le  K e r a t o s i s  i n  S ic k  C h i l d r e n .
One h u n d re d  a n d  tw o c h i l d r e n  i n  th e  w a rd s  o f  th e  R o y a l 
V i c t o r i a  I n f i r m a r y ,  N e w c a s t le ,  w ere  e x a m in e d  w i t h  a  v ie w  
t o  o b t a i n i n g  t h e  i n c id e n c e  o f  A n k le  K e r a t o s i s  among s i c k  
c h i l d r e n .  The r e s u l t s  show  t h a t  1 4 .7 1  p e r  c e n t  h a d  a  
f i r s t  d e g re e  k e r a t o s i s ,  and  1 .9 6  p e r  c e n t  h a d  a  s e c o n d  d e ­
g re e  k e r a t o s i s  w h i le  no c a s e s  o f  t h i r d  d e g re e  k e r a t o s i s  o c ­
c u r r e d .  S ee  T a b le  X .
T h e se  c h i l d r e n  s t i f f e r e d  from  a  v a r i e t y  o f  c o m p la in t s  
su c h  a s  i n j u r i e s  t o  h a n d s ,  l e g s ,  o r  h e a d ;  b u r n s ;  o s t e o ­
m y e l i t i s ;  a p p e n d i c i t i s ;  t u b e r c u lo u s  a d e n i t i s ;  e ry th e m a  
nodosum ; p l e u r i s y  w i th  e f f u s i o n ;  and  a c u t e  rh e u m a tis m .
R e l a t i o n s h i p  b e tw e e n  A nk le  K e r a t o s i s  and t h e  I n c id e n c e  o f  
P a s t  b i s e a s e . ~  —
The i n c id e n c e  o f  p a s t  d i s e a s e s  among a p p a r e n t l y  h e a l t h y  
c h i l d r e n  ex am in e d  a t  M o rp e th , D u d le y , and  E a s t  H a r t f o r d  w as 
i n v e s t i g a t e d .  T h o se  s c h o o l  r e c o r d s  I n  w h ic h  t h e  l a s t  
e x a m in a t io n  h a d  t a k e n  p l a c e  n o t  m ore th a n  tw o y e a r s  p r e v i o u s l y  
w ere u s e d  a s  e v id e n c e  o f  t h e  p a s t  h i s t o r y  o f  t h e  c h i l d r e n ,
T a b le  XI
r e l a t io n s h ip  op a n k le  k e r a t o s is  to th e  in c id e n c e  of p a s t  d i s e a s e
IN 427 APPARENTLY HEALTHY CHILDREN
——----- =------- p
ANKLE
KERATOSIS
NUMBER MEASLES
CHICKEN
POX
WHOOPING-
COUGH
SCARLET
FEVER DIPHTHERIA MUMPS
DISEASE 
OF THE 
EARS
DISEASE 
OF THE 
NOSE AND 
THROAT
CARIOUS
TEETH
OTHER
DISEASES
Ur
CHILDREN No. i No. cf/o No. c1 p No. °P No. U'p No. $ No. erfP No. <s?P No. $ No. %
ABSENT OB 
DOUBTFUL 263 181 68.82 86 32.70 124 47.15 11 4.18 13 4.94 45 17.11 14 5.32 63 23.95 144 54.75 170 64.64
FIRST DEGREE 123 105 85.37 42 34.15 45 36.59 10 8.13 3 2.44 20 16.26 3 2.44 29 23.58 54 43.90 70 56.91
SECOND AND 
THIRD DEGREE 41 33 80.51 13 31.71 18 43.90 1 2.44 5 12.20 7 17.08 1 2 .44 10 24.39 19 46.34 26 63.41
TOTAL 427 319 74.71 141 33.02 187 43.79 22 5.15 21 4.92 72 16.86 18 4.22 102 23.89 217 50.82 266 62.30
Table XI
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s u p p le m e n te d  b y  q u e s t io n s  a d d r e s s e d  t o  t h e  c h i l d r e n  th em ­
s e l v e s .  I n  t h i s  way f o u r  h u n d re d  and tw e n ty - s e v e n  s u f ­
f i c i e n t l y  c o m p le te  r e c o r d s  w ere  o b t a i n e d .  The c h i l d r e n  
w ere d i v id e d  i n t o  t h r e e  g r o u p s .  A l l  t h o s e  i n  whom n o  
e v id e n c e  o f  k e r a t o s i s  o r  o n ly  d o u b t f u l  c h a n g e s  w ere  fo u n d  
w ere c o l l e c t e d  t o g e t h e r  and  t h e i r  p a s t  h i s t o r y  com pared  
w ith  t h o s e  sh o w in g  f i r s t  d e g re e  k e r a t o s i s ,  and  w i th  t h o s e  
show ing  s e c o n d  o r  t h i r d  d e g re e  k e r a t o s i s .  B ecau se  o f  t h e  
s m a ll  num bers o f  c h i l d r e n  w i th  s e c o n d  and  t h i r d  d e g re e  
k e r a t o s i s ,  t h e i r  r e s u l t s  h a v e  b e e n  co m b in ed  f o r  c o m p a ra t iv e  
p u r p o s e s .  The o c c u r r e n c e  i n  e a c h  c h i l d ’ s  p a s t  h i s t o r y  o f  
th e  v a r io u s  i n f e c t i o u s  d i s e a s e s ,  d i s o r d e r s  o f  t h e  e a r ,  n o s e ,  
t h r o a t ,  o r  t e e t h ,  an d  o f  an y  o t h e r  d i s e a s e  was n o te d .  I t  
i s  s e e n  i n  T a b le  X I t h a t  w i th  t h e  e x c e p t i o n  o f  m e a s le s  and  
o f  s c a r l e t  f e v e r ,  o t h e r  d i s o r d e r s  and  i l l n e s s e s  h a v e  a  s i m i l a r  
in c id e n c e  i n  a l l  g ro u p s  o r  a  h i g h e r  i n c id e n c e  i n  t h e  ’N o rm a l1 
th a n  i n  th e  ’K e r a t o t i c 1 g r o u p s .
ASSOCIATION OP ANKLE KERATOSIS WITH OTHER CONDITIONS.
I .  I c h t h y o s i s .
I n  th e  c o u r s e  o f  t h e s e  i n v e s t i g a t i o n s ,  s e v e n  c a s e s  o f  
c o n g e n i ta l  i c h t h y o s i s  o f  m i ld  an d  m o d e ra te  d e g r e e s  w ere  
seen . E v e ry  c a s e  s e e n ,  show ed a n  e x c e s s i v e  t h i c k e n i n g  o f  
the s k i n  i n  th e  r e g i o n  o f  t h e  a n k l e ,  t h e  e x a c t  p o s i t i o n  o f
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w h ic h  v a r i e d  w i th  t h e  ty p e  o f  f o o tw e a r .  When A n k le  K e r­
a t o s i s  o c c u r s  i n  c h i l d r e n  w i t h  o th e r w is e  n o rm a l s k i n s ,  a  
s i m i l a r  r e l a t i o n s h i p  e x i s t s  b e tw e e n  th e  s i t e  o f  t h e  l e s i o n  
a n d  t h e  f o o tw e a r ,
I I ,  M inor A b n o r m a l i t i e s  o f  t h e  S k i n .
(a )  A s t e a t o s i s  o r  W e a th e r in g .  A c c o rd in g  t o  B e c k e r  
and O berm ayer (1 9 4 5 ) a s t e a t o s i s  d e n o te s  d r y in g  o f  th e  s k i n ,  
o f t e n  d u e  t o  e x p o s u re  t o  a l k a l i e s  o r  t o  c o ld  a i r .  The 
c o n d i t i o n  i s  comm only known a s  1 c h ap p in g *  . The s k i n  a p ­
p e a r s  d r y ,  s l i g h t l y  s c a l y ,  and  e ry th e m a to u s  i n  i s o l a t e d  
p la q u e s  o r  o v e r  l a r g e  a r e a s ,  t h e  s u r f a c e s  o f  w h ic h  h a v e  th e  
a p p e a ra n c e  o f  s u p e r f i c i a l  f i s s u r i n g  c a l l e d  * ch ap sf o r  
1 k e e n s 1 .
The d e t a i l e d  s tu d y  o f  i n s t i t u t i o n a l  c h i l d r e n  dem on­
s t r a t e d  how f r e q u e n t l y  t h e y  s u f f e r  fro m  a s t e a t o s i s  o r  ^ w e a th e r ­
i n g 1 o f  th e  h a n d s  and  l e g s .  The o c c u r r e n c e  o f  m uch ’w e a th e r ­
ing* o f  t h e  l e g s  a n d  f e e t  d rew  a t t e n t i o n  t o  t h e  p o s s i b l e  
r e l a t i o n s h i p  b e tw e e n  t h i s  c o n d i t i o n  and  A n k le  K e r a t o s i s .
I n  th e  to w n  o f  G la sg o w , a n d  i n  t h e  c o u n t i e s  o f  C o rn w a l l ,  
W a rw ic k s h ire  a n d  N o r th u m b e r la n d , one  th o u s a n d  one h u n d re d  
and s i x t y - t w o  c h i l d r e n  w e re  made th e  s u b j e c t  o f  a  p a r t i c u l a r  
s tu d y  t o  d e te r m in e  t h e  p o s s i b l e  r e l a t i o n s h i p  b e tw e e n  
f e a t h e r i n g 1 and  A nk le  K e r a t o s i s .  T he i n c id e n c e  o f  k e r ­
a t o s i s  i n  t h i s  g ro u p  was 2 8 .2  p e r  c e n t  ( t h r e e  h u n d re d  an d
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tw e n ty - e ig h t  c a s e s }; one h u n d re d  and  tw e n ty - tw o  c h i l d r e n  
(10*5  p e r  c e n t )  show ed ’w e a t h e r i n g 1 and i n  f i f t y - t w o  c a s e s  
( 4 .4  p e r  c e n t )  th e  ’ chaps*  seem ed to  he d e f i n i t e l y  r e l a t e d  
to  th e  k e r a t o s i s .  T h u s , o f  t h r e e  h u n d re d  and  tw e n ty -  
e i g h t  c h i l d r e n  w i th  A nk le  K e r a t o s i s ,  t h e  l a t t e r  was c l o s e l y  
a s s o c i a t e d  w i th  t h e  p r e s e n c e  o f  ’ c h a p s ’ i n  f i f t y - t w o  
(1 6 .9  p e r  c e n t ) .
(b )  F o l l i c u l a r  K e r a t o s i s .  A t E a s t  H a r t f o r d  t h e  
in c id e n c e  o f  F o l l i c u l a r  K e r a t o s i s  i n  one h u n d re d  and  s i x t y  
c h i l d r e n  was fo u n d  t o  be 3 4 .4  p e r  c e n t .  I n  th e  same c h i l ­
d r e n  th e  i n c i d e n c e  o f  A n k le  K e r a t o s i s  w as 2 9 .4  p e r  c e n t .  
Tw enty c h i l d r e n  ( 1 2 .5  p e r  c e n t )  h a d  b o th  A nk le  K e r a t o s i s  
and F o l l i c u l a r  K e r a t o s i s ,  t h i r t y - f i v e  c h i l d r e n  (2 1 .9  p e r  
c e n t )  h a d  F o l l i c u l a r  K e r a t o s i s  o n l y ,  an d  tw e n ty - s e v e n  
(1 5 .6  p e r  c e n t )  h a d  A n k le  K e r a t o s i s  o n ly .
I I I .  S ig n s  o f  N u t r i t i o n a l  D e f i c i e n c y .
One h u n d re d  and  s i x t y  c h i l d r e n  a t  E a s t  H a r t f o r d  w ere  
f u l l y  ex am in ed  f o r  c l i n i c a l  s i g n s  o f  n u t r i t i o n a l  d e f i c i e n c y ,  
su ch  as  p a l l o r  o f  t h e  m ucous m em b ran es, c h e i l o s i s ,  h y p e r ­
t r o p h ic  o r  sp o n g y  gums and  p ro m in e n t  o r  a t r o p h i c  to n g u e  
p a p i l l a e .  None o f  t h e s e  s i g n s  o c c u r r e d  w i th  a n y  f r e q u e n c y  
and t h e r e  w as no  a p p a r e n t  c o r r e l a t i o n  b e tw e e n  them  an d  t h e  
o c c u r re n c e  o f  A n k le  K e r a t o s i s .
The n u t r i t i o n a l  s t a t e  a s  d e te r m in e d  by  th e  S c h o o l
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M e d ic a l O f f i c e r  i s  r e c o r d e d  i n  tw o h u n d re d  and s i x t y - o n e  
o f  th e  c h i l d r e n  w hose p a s t  h i s t o r i e s  w ere  a n a ly s e d  a b o v e . 
O b s e r v a t io n s  o n  th e  n u t r i t i o n a l  s t a t e  o f  c h i l d r e n  a r e  
known t o  h a v e  a  p e r s o n a l  b i a s  and  t o  b e  u n r e l i a b l e ,  b u t  i t  
was c o n s id e r e d  a  p o i n t  o f  i n t e r e s t  t o  n o te  w h a t s t a t e  o f  
n u t r i t i o n  was a c c o rd e d  t o  th e  !K e r a t o t i c r an d  *N orm al1 
g ro u p s  o f  c h i l d r e n  by th e  two s c h o o l  d o c t o r s  who h a d  r e ­
c e n t l y  ex am in ed  th em .
S c h o o l  d o c to r s  a r e  r e q u i r e d  t o  d i v i d e  th e  c h i l d r e n  
i n t o  t h r e e  g ro u p s  (A ) , (B ) , and  (C ) ,  a c c o rd in g  t o  t h e i r  
n u t r i t i o n a l  s t a t e .  T h is  a s s e s s m e n t  i s  b a s e d  p a r t l y  o n  
th e  w e ig h t  o f  t h e  c h i l d  and p a r t l y  on  t h e  g e n e r a l  c l i n i c a l  
f i n d i n g s .  (A) s i g n i f i e s  a  good o r  s a t i s f a c t o r y  s t a t e  o f  
n u t r i t i o n ,  (B) s l i g h t  u n d e r n u t r i t i o n ,  an d  (C ) d e f i n i t e  m a l­
n u t r i t i o n .
Of t h e  tw o h u n d re d  and  s i x t y - o n e  c h i l d r e n ,  one h u n d re d  
and t h i r t y - o n e  h a d  a b s e n t  o r  d o u b t f u l  k e r a t o s i s  and  one 
h u n d re d  and  t h i r t y  h ad  a  v a r i a b l e  d e g re e  o f  k e r a t o s i s .  The 
n u t r i t i o n a l  s t a t e  o f  t h e s e  two g ro u p s  w as a s s e s s e d  a s  f o l l o w s : -
No k e r a t o s i s A - 2 5 c h i l d r e n 1 7 .6 p e r» » B - 86 a 6 5 .6 ittt » C - 22 tt 1 6 .8 »
K e r a t o s i s  p r e s e n t A - 5 5 » 2 5 .4 tt
m » B - 69 5 5 .1 ntt t» C - 2 8 » 2 1 .5 n
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CHAPTER XV
A. ETIOLOGICAL FACTORS.
I n  t h e  p r e c e d in g  c h a p t e r  th e  r e s u l t s  o f  t h e  s u r v e y s  o n  
A nkle  K e r a t o s i s  a r e  g iv e n .  T hey  w e re  c a r r i e d  o u t  w i t h  a  
v ie w  t o  e s t a b l i s h i n g  t h e  i n c i d e n c e  o f  t h e  l e s i o n  u n d e r  d i f ­
f e r e n t  c o n d i t i o n s .  N e a r ly  t h r e e  th o u s a n d  i n d i v i d u a l s  a r e  
in c lu d e d  i n  t h e  s u r v e y s ,  and  o f  t h e s e ,  e le v e n  h u n d re d  w ere  
ex am in e d  t w i c e .  I t  i s  now p ro p o s e d  to  a n a l y s e  t h e s e  r e ­
s u l t s  i n  a n  a t t e m p t  t o  d i s c o v e r  t h e  e t i o l o g y  o f  t h e  c o n d i t i o n .  
S e v e r a l  e x p e r im e n ts  w e re  c a r r i e d  o u t  w i th  t h e  sam e o b j e c t ,  
and  t h e s e  a lo n g  w i t h  o t h e r  o b s e r v a t i o n s  n o t  i n c lu d e d  i n  t h e  
s u r v e y s  w i l l  a l s o  be d e s c r i b e d  h e r e .
I n  v iew  o f  t h e  r e l a t i v e l y  m in o r  s k i n  c h a n g e s  w h ic h  a r e  
r e f e r r e d  t o  a s  f i r s t  d e g r e e  k e r a t o s i s ,  m uch m ore w e ig h t  i s  
g iv e n  t o  t h e  p r e s e n c e  and  b e h a v io u r  o f  s e c o n d  an d  t h i r d  
d e g r e e s  o f  k e r a t o s i s  I n  th e  f o l lo w in g  a n a l y s i s .  The g r a d e s  
o f  k e r a t o s i s  a r e  n o t  c l e a r l y - c u t  and  c a n n o t  b e  a c c u r a t e l y  
m e a s u re d . One d e g re e  may ch an g e  g r a d u a l l y  I n t o  a n o t h e r ,  
and  a s  a  r e s u l t ,  r e f e r e n c e  i s  o c c a s i o n a l l y  made t o  a  c h i l d  
h a v i n g ’a lm o s t  a  s e c o n d  d e g r e e 1, o r  ’a lm o s t  a  t h i r d  d e g r e e ’ 
k e r a t o s i s .
I n  t h i s  s e c t i o n  th e  f o l lo w in g  f a c t o r s  w i l l  be c o n s i d e r e d i  
(1 )  a g e ,  (2 )  s e x ,  ( 3 )  s e a s o n ,  ( 4 )  d i s t r i c t ,  (5 )  d i s e a s e ,
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(6 )  s o c i a l  s t a t u s ,  (7 )  ty p e  o f  f o o tw e a r ,  (8 )  sh o e  l e a t h e r ,
(9 )  f r i c t i o n ,  ( 1 0 ) 'w e a t h e r i n g 1, (1 1 )  g e n e r a l  c a r e ,  (1 2 )  s t a t e  
o f  n u t r i t i o n ,  (1 3 )  c a r e  o f  t h e  s k i n .
(1 )  A ge .
No c h i l d  u n d e r  tw o  y e a r s  o f  age  show ed  a n y  e v id e n c e  o f  
A n k le  K e r a t o s i s .  Of t h e  e ig h ty - o n e  c h i l d r e n  a g ed  from  tw o 
t o  f i v e  y e a r s ,  o n ly  e i g h t  ( 9 .8 8  p e r  c e n t )  show ed k e r a t o s i s ,  
an d  t h e  t h r e e  c a s e s  i n  w h ic h  s e c o n d  d e g re e  c h a n g e s  w ere 
fo u n d , w ere  a l l  b e tw e e n  f o u r  and f o u r  an d  a  h a l f  y e a r s  o l d .
T h is  low  in c id e n c e  i n  e a r l y  c h i ld h o o d  i s  d e f i n i t e l y  s i g n i f i ­
c a n t  b e in g  m ore t h a n  s i x  t im e s  t h e  S ta n d a r d  E r r o r .  B e tw een  
th e  a g e s  o f  f i v e  and  f o u r t e e n  y e a r s  t h e  i n c id e n c e  o f  k e r a t o s i s  
v a r i e d  s l i g h t l y ,  fro m  3 0 .9 3  p e r  c e n t  t o  3 3 .1 1  p e r  c e n t ,  b u t  
i n  a d o l e s c e n t s ,  t h a t  i s  fro m  f o u r t e e n  t o  s e v e n te e n  y e a r s  o f  
a g e ,  t h e  i n c id e n c e  r o s e  t o  4 5 .2 8  p e r  c e n t .  T h is  l a s t  r e ­
s u l t  was o b ta in e d  from  th e  e x a m in a t io n  o f  o n ly  f i f t y - t h r e e  
c h i l d r e n ,  b u t  s t a t i s t i c a l  a n a l y s i s  show s t h a t  i t  i s  j u s t  
m ore t h a n  tw ic e  t h e  S ta n d a r d  E r r o r .  I t  c a n n o t  be c o n ­
c lu d e d ,  h o w e v e r , t h a t  t h e r e  i s  a  g r e a t e r  te n d e n c y  f o r  A n k le  
K e r a t o s i s  t o  o c c u r  a t  t h i s  a g e ,  s i n c e  th e  g ro u p  o f  a d o l e s c e n t s  
u n f o r t u n a t e l y  d o e s  n o t  r e p r e s e n t  a  f a i r  sam p le  o f  t h e  p o p u la ­
t i o n .  M ore t h a n  h a l f  o f  t h e s e  c h i l d r e n  came from  i n s t i t u ­
t i o n s  w here  t h e r e  w as a  h i g h  in c id e n c e  o f  k e r a t o s i s .  W ith  
a d v a n c in g  y e a r s  th e  k e r a t o s i s  t e n d s  t o  d i s a p p e a r  and  th e  
in c id e n c e  i n  a d u l t s  i s  s i g n i f i c a n t l y  lo w e r  t h a n  t h e  t o t a l
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f o r  a l l  a g e s .  Of one h u n d re d  and  t h i r t y - e i g h t  a d u l t s  
exam ined  o n ly  tw o h a d  a s e c o n d  d e g re e  k e r a t o s i s ,  w h i le  no  
c a se  o f  t h i r d  d e g re e  k e r a t o s i s  o c c u r r e d .  See T a b le  I .  
o p p o s i te  p ag e  5 1 .
T h u s , A nkle  K e r a t o s i s  c a n  be r e g a r d e d  a s  a  c o n d i t i o n  
w h ich  o c c u r s  i n  a p p r o x im a te ly  one t h i r d  o f  s c h o o l  c h i l d r e n ,  
and i n  a b o u t 9 p e r  c e n t  o f  c h i l d r e n  a  s e c o n d  o r  t h i r d  
d e g re e  k e r a t o s i s  i s  fo u n d .  No c a s e s  h a v e  b e e n  r e p o r t e d  
u n d e r  tw o y e a r s  o f  a g e ;  i t  i s  v e r y  uncommon u n d e r  f i v e  y e a r s  
and i s  o n ly  o c c a s i o n a l l y  s e e n  i n  a d u l t s ,  w h e re  i t  o c c u r s  
i n  a  m ild  fo rm .
The r e l a t i o n s h i p  b e tw e e n  th e  a g e  i n c id e n c e  a n d  o t h e r  
f a c t o r s  w i l l  be  d i s c u s s e d  l a t e r .
(2 )  S e x .
A h ig h e r  i n c id e n c e  o f  a l l  g r a d e s  o f  k e r a t o s i s ,  p a r ­
t i c u l a r l y  o f  t h e  s e v e r e r  g r a d e s ,  o c c u r r e d  i n  b o y s .  T h is  
r e s u l t  i s  s t a t i s t i c a l l y  s i g n i f i c a n t  i n  t h a t  i t  i s  m ore t h a n  
two an d  a  h a l f  t im e s  t h e  S ta n d a r d  E r r o r .  See T a b le  I I  
o p p o s i te  p a g e  5 2 . I t  h a s  a l s o  b e e n  n o te d  t h a t  t h e  s i t e  
o f  t h e  k e r a t o s i s  i n  th e  tw o s e x e s  i s  d i f f e r e n t ,  a  d i f f e r e n c e  
w h ich  i s  r e l a t e d  t o  t h e  ty p e  o f  f o o tw e a r .  Boys w ear 
b o o ts  m ore f r e q u e n t l y  t h a n  g i r l s ,  and  th e y  t h e r e f o r e  t e n d  
to  d e v e lo p  th e  b o o t  ty p e  o f  k e r a t o s i s .  I n  g i r l s ,  k e r a t o s i s  
i s  m ore com m only fo u n d  i n  t h e  sh o e  and  s a n d a l  p o s i t i o n .
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(3 )  S e a s o n *
I t  i s  fo u n d  t h a t  t h e  S p r in g  f i g u r e s  g iv e  a  s i g n i f i c a n t l y  
h i g h e r  i n c id e n c e  o f  a l l  d e g r e e s  o f  k e r a t o s i s  a s  w e l l  a s  a  
s i g n i f i c a n t l y  h i g h e r  i n c id e n c e  o f  s e c o n d  an d  t h i r d  d e g re e s  
o f  k e r a t o s i s  t h a n  do  th e  Autumn f i g u r e s .  See T a b le s  I I I ,
IV , and. V, o p p o s i t e  p a g e s  53 an d  5 4 . E x a m in a t io n s  o f  t h e  
sam e c h i l d r e n  i n  S p r in g  and  Autum n show ed t h a t  i n  e v e r y  
s c h o o l  t h e r e  was a  c o n s i s t e n t  r e d u c t i o n  i n  t h e  p e r c e n ta g e  
o f  s e c o n d  an d  t h i r d  d e g r e e s  o f  k e r a t o s i s  i n  A utum n.
I n  T a b le  IV  i t  i s  s e e n  t h a t  a t  t h e  s e c o n d  e x a m in a t io n  
i n  A utum n, 5 3 .3 7  p e r  c e n t  o f  c h i l d r e n  w i t h  k e r a t o s i s  show ed 
im p ro v em en t o r  c u re  o f  t h e  l e s i o n .  On th e  o t h e r  h a n d , some 
c h i l d r e n  who h a d  no  s i g n s  o f  k e r a t o s i s  i n  S p r in g  h a d  s i n c e  
d e v e lo p e d  i t ,  and  i n  some o t h e r s  th e  k e r a t o s i s  was s e e n  t o  
h a v e  i n c r e a s e d .  T h is  p r o g r e s s i o n  o f  t h e  l e s i o n  o c c u r r e d  
i n  e i g h t y - f o u r  c h i l d r e n ,  2 0 .1 9  p e r  c e n t  o f  a l l  t h o s e  w i t h  
k e r a t o s i s ,  b u t  s i n c e  e i g h t y - f o u r  c h i l d r e n  c o n s t i t u t e  o n ly  
7 .6 4  p e r  c e n t  o f  t h e  t o t a l  num ber e x a m in e d , i t  d o e s  n o t  
c a u s e  a  s i g n i f i c a n t  a l t e r a t i o n  i n  t h e  g e n e r a l  t r e n d  to w a rd s  
im provem en t o f  th e  l e s i o n  i n  A utum n.
The b e h a v io u r  o f  A n k le  K e r a t o s i s  i n  I n d i v i d u a l  c a s e s  
h a s  b e e n  m ore c l o s e l y  s t u d i e d  b y  r e p e a t e d  e x a m in a t io n s  o f  
tw e n ty - n in e  c h i l d r e n  a t  t h e  P o n te la n d  H om es. The f r e q u e n c y  
and  s e v e r i t y  o f  k e r a t o s i s  and  a l s o  o f  f e a t h e r i n g 1 I n  t h e s e  
c h i l d r e n  w as v e r y  g r e a t ,  and  w i t h  tw o e x c e p t io n s  t h e  s e a s o n a l
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v a r i a t i o n  o f  k e r a t o s i s  w as c l e a r l y  s e e n  i n  a l l .  P o in t s  
h av e  b e e n  a c c o rd e d  t o  e a c h  c h i l d  i n  t h e  m anner a l r e a d y  d e ­
s c r i b e d ,  (p ag e  4 9 ) ,  a n d  th e  a v e ra g e  r e s u l t s  h a v e  b e e n  p l o t ­
t e d  i n  P i g .  4 .  I n  t h i s  way th e  g e n e r a l  c o u r s e  o f  k e r a t o s i s  
an d  o f  ’w e a t h e r i n g 1 h a s  b e e n  e x p r e s s e d  g r a p h i c a l l y .  The 
p r e s e n c e  o f  ’w e a t h e r i n g 1 was m o st m ark ed  i n  J a n u a r y  a n d  
M arch , l e s s  so  i n  O c to b e r  and  May, an d  p r a c t i c a l l y  a b s e n t  
i n  J u l y .
A l e s i o n  w h ic h  i s  m ore p r e v a l e n t  i n  W in te r  an d  S p r in g  
th a n  i n  Summer o r  Autumn may p o s s i b l y  b e  d u e  t o  ( a )  e n v i r o n ­
m e n ta l  c o n d i t i o n s ,  (b) s e a s o n a l  v a r i a t i o n s  i n  t h e  d i e t  s u c h  
a s  h a s  b e e n  show n t o  o c c u r  w i th  V ita m in s  C and  D ( H a r r i s  
k  O l l i v e r ,  1 9 4 3 ; B i c k n e l l  k  P r e s c o t t ,  1 9 4 2 ) ,  o r  (c) t h e  
p r e v a le n c e  i n  W in te r  o f  i n f e c t i o n s  a n d  o t h e r  i l l n e s s e s ,  
w h ic h  may lo v /e r  t h e  r e s i s t a n c e  o r  p r e d i s p o s e  i n  some w ay t o  
i t s  d e v e lo p m e n t .  The i n f l u e n c e  o f  t h e s e  f a c t o r s  i n  t h e  
d e v e lo p m e n t o f  A n k le  K e r a t o s i s  w i l l  b e  d i s c u s s e d  b e lo w .
(4 )  D i s t r i c t .
( a )  Ge o g r a p h i c a l  D i s t r i b u t i o n . P o u r  r e p r e s e n t a t i v e  
a r e a s  o f  E n g la n d  and S c o t la n d  w e re  e x a m in e d  w i th  a  v ie w  t o  
d e te r m in in g  t h e  g e o g r a p h ic a l  d i s t r i b u t i o n  o f  A nk le  K e r a t o s i s .  
I n  P i g .  5 th e  i n c id e n c e  o f  A nk le  K e r a t o s i s  i n  t h e s e  d i s t r i c t s  
h a s  b e e n  co m p ared  i n  tw o w a y s . I n  t h e  u p p e r  c h a r t  t h e  t o t a l  
in c id e n c e  o f  t h e  c o n d i t i o n  i n  th e  d i f f e r e n t  d i s t r i c t s  i s  show n
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i r r e s p e c t i v e  o f  t h e  s e a s o n  o f  t h e  y e a r .  From t h i s  c h a r t  
i t  w o u ld  seem t h a t  A n k le  K e r a t o s i s  o c c u r s  m ore f r e q u e n t l y  
i n  t h e  N o r th  E a s t  o f  E n g la n d  t h a n  e l s e w h e r e . F u r t h e r ,  t h e  
d e g re e  o f  k e r a t o s i s  th e r e ,w o u ld  a p p e a r  t o  h e  m uch m ore 
s e v e r e .  The M id la n d s  and S o u th  o f  E n g la n d , h o w e v e r , w e re  
v i s i t e d  o n ly  i n  S p r i n g ,  an d  t h e  lo w e r  c h a r t  i n  F i g .  5 show s 
th e  i n c id e n c e  o f  A n k le  K e r a t o s i s  i n  t h e  f o u r  d i s t r i c t s  a t  
t h i s  s e a s o n .  When t h e  c o m p a r is o n  o f  r e s u l t s  i s  l i m i t e d  
t o  t h o s e  s u r v e y s  w h ic h  w e re  made i n  S p r in g ,  i t  i s  s e e n  
t h a t  t h e  i n c id e n c e  o f  a l l  g r a d e s  o f  k e r a t o s i s  i s  s i m i l a r  
i n  th e  W est o f  S c o t l a n d ,  i n  th e  N o r th  E a s t  a n d  i n  t h e  M id­
la n d s  o f  E n g la n d . The i n c id e n c e  o f  t h i r d  d e g re e  k e r a t o s i s  
re m a in s  h i g h e s t  i n  t h e  N o r th  E a s t ,  an d  t h i s  i s  s t a t i s t i c a l l y  
s i g n i f i c a n t  i n  t h a t  i t  i s  m ore t h a n  t h r e e  t im e s  t h e  S ta n d ­
a rd  E r r o r .  T h e se  r e s u l t s  a r e  show n i n  d e t a i l  i n  T a b le  V II  
( o p p o s i t e  page  5 6 ) .  The low  in c id e n c e  o f  s e v e r e  d e g r e e s  
o f  k e r a t o s i s  i n  t h e  M id la n d s  an d  S o u th  o f  E n g la n d  i s  s t r i k ­
i n g .  I n  t h e  M id la n d s ,  s e c o n d  d e g re e  k e r a t o s i s  o c c u r r e d  i n  
4 .5 1  p e r  c e n t  o f  c h i l d r e n ,  an d  i n  th e  S o u th  o f  E n g la n d  i n  
2 .8 6  p e r  c e n t .  T h ese  f i g u r e s  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t  
b e in g  m ore t h a n  tw ic e  an d  t h r e e  t im e s  th e  S ta n d a r d  E r r o r  
r e s p e c t i v e l y .  When th e  a b s e n c e  o f  t h i r d  d e g re e  c h a n g e s  
i n  t h e s e  tw o  d i s t r i c t s  i s  a l s o  t a k e n  i n t o  a c c o u n t  t h e  low  
in c id e n c e  o f  s e v e r e  d e g r e e s  o f  k e r a t o s i s  becom es s t i l l  m ore
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s  i g n l f l e a n t •
A c o n d i t i o n  w h ic h  show s a  v a r i a b l e  i n c id e n c e  i n  d i f ­
f e r e n t  d i s t r i c t s  may be  due t o  s e l e c t i o n  o f  c a s e s , t o  t h e  
s e a s o n  i n  w h ic h  t h e  s u r v e y  was m ade , t o  d i f f e r e n c e s  i n  
d i e t ,  and  t o  l o c a l  c o n d i t i o n s  s u c h  a s  t h e  w e a t h e r ,  among 
o t h e r  f a c t o r s .
( i )  S e l e c t i o n  o f  C a s e s . I t  i s  b e l i e v e d  t h a t  th e  
c h i l d r e n  e x am in e d  i n  th e  f o u r  d i s t r i c t s  fo rm  a  f a i r  sam p le  
o f  t h e  s c h o l a r s  a t  c o u n c i l  s c h o o l s ,  a l t h o u g h  i t  s h o u ld  b e
rem em bered  t h a t  a t  G lasgow  t h e  s c h o o ls  ex am in e d  i n  t h e
S p r in g  s u r v e y  a l l  s e r v e d  a  p o o r  w o rk in g  c l a s s  d i s t r i c t .
(H) S e a s o n a l  V a r i a t i o n . A tte m p ts  h a v e  b e e n  made to  e x c lu d e  
th e  s e a s o n a l  f a c t o r  b y  c o n s i d e r i n g  t h e  r e s u l t s  o f  o n ly  t h o s e  
s u rv e y s  w h ic h  w e re  made I n  t h e  S p r i n g .  I t  w as n o t  p o s ­
s i b l e ,  h o w e v e r , t o  exam ine  a l l  d i s t r i c t s  a t  e x a c t l y  t h e
same t im e ,  a n d  i t  s o  h a p p e n e d  t h a t  G lasgow  was ex am in ed  I n  
t h e  e a r l y  S p r in g ,  N e w c a s tle  an d  N o r th u m b e r la n d  i n  m id  S p r in g ,  
an d  th e  M id la n d s  an d  S o u th  o f  E n g la n d  w e re  ex am in ed  i n  t h e  
l a t e  S p r in g .  I t  i s  t h e r e f o r e  n o t  p o s s i b l e  t o  s t a t e  t h a t  
th e  s e a s o n a l  f a c t o r  w as e n t i r e l y  e x c lu d e d ,  ( i i l )  D i f f e r ­
e n c e s  i n  D i e t . The f a c t  t h a t ,  a t  t h e  t im e  o f  t h e  s u r v e y ,  
r a t i o n i n g  o f  fo o d  w as u n i v e r s a l  th r o u g h o u t  t h e  c o u n t r y  
s i m p l i f i e s  t h e  a n a l y s i s  o f  t h e  r e g i o n a l  f i g u r e s .  I t  i s  
known t h a t  c e r t a i n  t y p e s  o f  n o n - r a t i o n e d  fo o d s  an d  e v e n  
some r a t i o n e d  f o o d s ,  s u c h  a s  m i lk  and  e g g s ,  w e re  m ore e a s i l y
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o b t a i n e d  i n  t h e  c o u n t r y  t h a n  i n  t h e  to w n s .  S i m i l a r l y  i n  
c e r t a i n  d i s t r i c t s  s u c h  a s  t h e  S o u th  and  M id la n d s  o f  E n g la n d , 
f r u i t  and  v e g e t a b l e s  w e re  m ore a b u n d a n t  t h a n  i n  t h e  N o r th .  
H ow ever, b a s i c  fo o d s  s u c h  a s  m e a t ,  f i s h ,  c h e e s e ,  s u g a r ,  an d  
f a t s  w ere  f a i r l y  e v e n ly  d i s t r i b u t e d  i n  a l l  a r e a s .
When t h e s e  c o n s i d e r a t i o n s  a r e  a p p l i e d  t o  t h e  r e s u l t s  
o b ta in e d  i n  th e  r e g i o n a l  s u r v e y s ,  c e r t a i n  f a c t s  e m e rg e .
& c o m p a r is o n  o f  t h e  tw o a r e a s  w here  f r u i t  a n d  v e g e t a b l e s  
w ere  m ore a b u n d a n t w i t h  th e  o t h e r  tw o d i s t r i c t s ,  g i v e s  t h e  
p e r c e n ta g e  o f  c h i l d r e n  w i t h o u t  k e r a t o s i s  a s  7 5 .7 1  p e r  c e n t  
and  6 8 .8 5  p e r  c e n t  r e s p e c t i v e l y .  The d i f f e r e n c e  b e tw e e n  
t h e s e  f i g u r e s  and  t h e  t o t a l  i n c id e n c e  i s  n o t  s i g n i f i c a n t ,  
b u t  i t  h a s  b e e n  show n above  t h a t  t h e  lo w  i n c id e n c e  o f  s e c o n d  
and  t h i r d  d e g r e e s  o f  k e r a t o s i s  i n  th e  M id la n d s  and  S o u th  
o f  E n g la n d  i s  s t a t i s t i c a l l y  s i g n i f i c a n t .  T h u s , t h e s e  f i g ­
u r e s  do  n o t  e x c lu d e  t h e  p o s s i b i l i t y  t h a t  d i e t a r y  f a c t o r s  
may b e  r e l a t e d  t o  th e  lo w e r  i n c id e n c e  o f  s e v e r e  k e r a t o s i s  
i n  t h e  M id la n d s  a n d  S o u th  o f  E n g la n d , fiv) L o c a l  C o n d i t i o n s . 
I n  t h e  f o u r  r e g i o n s  o f  E n g la n d  a n d  S c o t la n d  u n d e r  c o n s i d e r a ­
t i o n ,  c l i m a t i c  c o n d i t i o n s  d i f f e r  so m ew h at. I n  t h e  W est 
o f  S c o t la n d  t h e  w e a th e r  I s  g e n e r a l l y  w e t t e r  an d  m i ld e r  t h a n  
i n  t h e  N o r th  E a s t  o f  E n g la n d  w h ere  t h e  p r e v a i l i n g  w in d  from  
th e  E a s t  i s  v e r y  c o ld ,  w h i le  i n  t h e  M id la n d s  o f  E n g la n d  
e x tre m e s  o f  t e m p e r a tu r e  a r e  m ore l i k e l y  t o  o c c u r .  The 
c l im a te  i n  C o rn w a ll i s  m ore  te m p e r a te  t h a n  i n  t h e  M id la n d s
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o r  t h e  N o r th  E a s t  o f  E n g la n d , a l th o u g h  t h e r e  i s  a  r e l a t i v e l y  
h ig h  r a i n f a l l  and  s t r o n g  w in d s  b lo w  o f f  t h e  s e a .  (C urnow , 
1 9 4 5 ) . I n  t h e  N o r th  E a s t  and  i n  t h e  M id la n d s  o f  E n g la n d  
th e  w a te r  i s  h a r d ,  i n  C o rn w a ll  i t  i s  s o f t ,  and  i n  t h e  W est 
o f  S c o t la n d  i t  i s  v e ry  s o f t .  The p o s s i b l e  e f f e c t  o f  
h a r d  w a te r  and  c o ld  E a s t  w in d s  o n  t h e  s k i n  w i l l  be  c o n s id ­
e r e d  l a t e r .
(b )  A n k le  K e r a t o s i s  i n  N o r th u m b e r la n d  an d  i n  N e w c a s t le . 
T h e re  i s  a  c o n s i d e r a b l e  d i f f e r e n c e  b e tw e e n  t h e  i n c id e n c e  
o f  k e r a t o s i s  i n  t h e  tow ns and  v i l l a g e s  o f  N o rth u m b e rla n d  
a n d  t h e  i n c id e n c e  i n  N e w c a s t le .  (S ee  T a b le  V I ( o p p o s i t e  
p .  5 5 ) . )  I n  th e  l a t t e r  a l l  g r a d e s  o f  k e r a t o s i s  o c c u r r e d  
w i th  g r e a t e r  f r e q u e n c y ;  3 6 .5 6  p e r  c e n t  o f  t h e  c h i l d r e n  
t h e r e  show ed k e r a t o s i s  a s  co m p ared  w i th  2 6 .7 9  p e r  c e n t  i n  
c h i l d r e n  from  N o r th u m b e r la n d .
The in c id e n c e  o f  s e c o n d  and  t h i r d  d e g r e e s  o f  k e r a t o s i s  
i n  N e w c a s tle  was 1 0 .3 5  p e r  c e n t  a n d  4 .0 1  p e r  c e n t  a s  com­
p a re d  w i th  5 .8 4  and  0 .8 8  p e r  c e n t  r e s p e c t i v e l y  i n  N o rth u m b er 
l a n d .  A c o n s i d e r a t i o n  o f  t h e  ty p e s  o f  s c h o o l s  ex am in e d  i n  
N o rth u m b e rla n d  i s  n e c e s s a r y  b e f o r e  com ing  t o  a n y  c o n c l u s i o n  
a s  t o  t h e  c a u s e  o f  t h i s  d i f f e r e n c e .  BudUpy and E a3t H a r t f o r d  
a r e  t y p i c a l  m in in g  v i l l a g e s  w i t h  ro w s o f  m is e r a b ly  p o o r  
h o u se s  w i t h o u t  g a r d e n s .  M o n k se a to n  and  B ly th  a r e  s i t u a t e d  
on t h e  c o a s t ,  b u t  a s  e x p la in e d  i n  C h a p te r  I I I ,  t h e  ty p e  o f  
c h i l d  a t  t h e  M o n k sea to n  s c h o o l  com es from  a  h i g h e r  s o c i a l
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c l a s s  w i t h  b e t t e r  h o u s in g  c o n d i t i o n s  an d  w i t h  g a r d e n s .  I t  
i s  v e r y  p r o b a b le  t h a t  t h e  M o n k sea to n  c h i l d r e n  consum e a 
b e t t e r  d i e t  w i t h ,  among o t h e r  t h i n g s ,  a  h i g h e r  p r o p o r t i o n  
o f  g a rd e n  p r o d u c e ,  t h a n  do  t h o s e  a t t e n d i n g  t h e  B ly th  s c h o o l .
I n  M o rp e th  t h e  s c h o o l s  e x am in e d  p r o b a b ly  r e p r e s e n t  c o u n t r y  
c o n d i t i o n s  m ore n e a r l y  t h a n  do t h e  o t h e r  v i l l a g e s  i n  N o r th ­
u m b e r la n d . M o rp e th  i s  a  c o u n t r y  to w n  a n d  t h e  p u p i l s  e x ­
am in ed  i n c lu d e  c h i l d r e n  o f  m ixed  s o c i a l  s t a t u s ,  l i v i n g  i n  
and  o u t s i d e  t h e  to w n . T a b le  V ( o p p o s i t e  p .  5 4 )  show s 
t h a t  i n  S p r in g  t h e  i n c id e n c e  o f  a l l  g r a d e s  o f  k e r a t o s i s  i n  
M o rp e th  s c h o o l  c h i l d r e n  w as 4 4 .3 8  p e r  c e n t  a s  co m p ared  w i t h  
4 0 .8 7  p e r  c e n t  i n  N e w c a s t le .  I n  Autum n t h e  I n c id e n c e  o f  
k e r a t o s i s  was 2 1 .8 8  p e r  c e n t  i n  M o rp e th  a s  co m p ared  w i t h  
2 7 .2 5  p e r  c e n t  i n  N e w c a s t le .  I t  may t h e r e f o r e  b e  c o n c lu d e d  
t h a t  th e  d i f f e r e n c e  i n  t h e  i n c id e n c e  o f  k e r a t o s i s  i n  t h e s e  
tw o d i s t r i c t s  i s  o n ly  p a r t i a l l y ,  I f  a t  a l l ,  r e l a t e d  t o  t h e  
d i f f e r e n c e  b e tw e e n  to w n  and  c o u n t r y  c o n d i t i o n s  o f  l i f e .
(5 )  D i s e a s e .
A s tu d y  o f  t h e  I n f l u e n c e  o f  p a s t  and  p r e s e n t  d i s e a s e  
on t h e  f r e q u e n c y  o f  A nk le  K e r a t o s i s  i s  p o s s i b l e  f r o m  t h e  
f i g u r e s  c o l l e c t e d  i n  T a b le s  X and  X I ( o p p o s i t e  p a g e s  65  and  
6 6 ) .  ( a )  P r e s e n t  i l l n e s s . The low  in c id e n c e  o f  k e r a t o s i s
i n  c h i l d r e n  who w ere  h o s p i t a l  p a t i e n t s  a t  t h e  t im e  o f  t h e i r  
e x a m in a t io n  s u g g e s t s  t h a t  p r e s e n t  i l l n e s s  i s  n o t  a  p r e d i s ­
p o s in g  f a c t o r .  On th e  c o n t r a r y  i t  was n o te d  t h a t  c o n f in e m e n t
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t o  “bed c a u s e d  a n  Im provem en t and  so m e tim es  a  c u re  o f  t h e  
k e r a t o s i s .  I n  s p i t e  o f  t h e  s m a l l  num bers o f  c h i l d r e n  i n  
th e  h o s p i t a l  £p?oup, t h e  lo w  i n c id e n c e  t h e r e  i s  s t a t i s t i c a l l y  
s i g n i f i c a n t .  To w h a t e x t e n t  t h i s  was d u e  t o  b e t t e r  d i e t  
i n  h o s p i t a l ,  g r e a t e r  c l e a n l i n e s s  and  c a r e  o f  t h e  s k i n ,  o r  
l a c k  o f  e x p o s u re  t o  th e  c o ld  w in d s  and  w e a th e r  i s  n o t  a p ­
p a r e n t  from  t h e s e  r e s u l t s  a lo n e .
(b ) P a s t  D i s e a s e s . S a t i s f a c t o r y  r e c o r d s  o f  t h e  p a s t  
h i s t o r y  o f  427 a p p a r e n t l y  h e a l t h y  s c h o o l  c h i l d r e n  w ere  
o b t a in e d .  The c h i l d r e n  w ere  d i v id e d  i n t o  t h r e e  g r o u p s .
(1 ) A b s e n t o r  D o u b t f u l  K e r a t o s i s ,  (2 )  M ild  K e r a t o s i s ,  and  
(3 )  S e v e re  K e r a t o s i s .  A l l  c h i l d r e n  w i th  f i r s t  d e g re e  
c h an g es  fo rm e d  th e  m i ld  k e r a t o t i c  g r o u p ,  and  th o s e  w i th  
seco n d  and  t h i r d  d e g r e e s  o f  k e r a t o s i s  w ere  co m b in ed , b e ­
c au se  o f  t h e  s m a l l  n u m b e rs , t o  fo rm  t h e  s e v e r e  k e r a t o t i c  
g ro u p .
The f r e q u e n c y  o f  a  p a s t  h i s t o r y  o f  c h ic k e n p o x , mumps, 
and o f  d i s e a s e s  o f  th e  n o se  and t h r o a t  was fo u n d  t o  be  
s i m i l a r  i n  a l l  g r o u p s .  When th e  m ild  and  s e v e r e  k e r a t o t i c  
g ro u p s a r e  c o m b in e d , th e  p r e v io u s  o c c u r r e n c e  o f  w hoop ing  
cough , d i p h t h e r i a ,  d i s e a s e s  o f  t h e  e a r s ,  c a r i o u s  t e e t h  and  
o th e r  d i s e a s e s  i s  fo u n d  t o  b e  s i m i l a r  o r  h i g h e r  i n  t h e  A b s e n t 
th a n  i n  th e  K e r a t o t i c  g r o u p s .  M e a s le s  an d  s c a r l e t  f e v e r  
a re  t h e  o n ly  d i s e a s e s  w h ich  show a  s i g n i f i c a n t l y  h ig h e r  
in c id e n c e  i n  t h e  K e r a t o t i c  t h a n  i n  th e  A b se n t g r o u p s .
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U sing  t h e  Xa t e s t  f o r  s i g n i f i c a n c e ,  P « 0 .0 1  o r  l e s s  i n  
b o th  c a s e s .  I f  a  c lo s e  r e l a t i o n s h i p  e x i s t e d  b e tw e e n  th e  
d e v e lo p m e n t o f  A n k le  K e r a t o s i s  on th e  one h a n d , an d  a  
p r e v io u s  h i s t o r y  o f  m e a s le s  an d  s c a r l e t  f e v e r  on  th e  o th e r  
h a n d , one w ould  h a v e  e x p e c te d  a  h i g h e r  in c id e n c e  o f  t h e s e  
d i s e a s e s  i n  th e  s e v e r e  a s  co m p ared  w i th  t h e  m ild  k e r a t o t i c  
g ro u p s .  T h is  h o w ev er d o e s  n o t  o c c u r .  I t  c a n  t h e r e f o r e  b e  
c o n c lu d e d  t h a t  th e  f r e q u e n c y  o f  p a s t  i l l n e s s e s  d o e s  n o t  
c o n t r i b u t e  t o  th e  d e v e lo p m e n t o f  A n k le  K e r a t o s i s .
(6 ) The S o c i a l  S t a t u s .
A nk le  K e r a t o s i s  h a s  b e e n  s e e n  I n  c h i l d r e n  fro m  a l l  
l e v e l s  o f  s o c i e t y ,  b u t  a  c o m p a r is o n  o f  s c h o o l s  from  p o o r  and  
b e t t e r  w o rk in g  c l a s s  d i s t r i c t s  b o th  i n  N e w c a s tle  an d  on  th e  
N o rth u m b ria n  c o a s t  s u g g e s t s  t h a t  a  h ig h  in c id e n c e  o f  s e v e r e  
g ra d e s  o f  k e r a t o s i s  may be  c o r r e l a t e d  w i th  a  p o o r  s o c i a l  
b a c k g ro u n d . A v e r y  h i g h  in c id e n c e  o f  A nk le  K e r a t o s i s  was 
found  i n  a l l  i n s t i t u t i o n a l  c h i l d r e n ,  th e  r e s u l t  b e in g  s t a t ­
i s t i c a l l y  s i g n i f i c a n t .  A s i g n i f i c a n t l y  low  I n c id e n c e  o f  
the  l e s i o n  was fo u n d  a t  M o n k sea to n  w h e re , i n  g e n e r a l ,  th e  
c h i ld r e n  came from  f a m i l i e s  o f  t h e  h i g h e r  incom e g ro u p .
S e v e r a l  f a c t o r s  may p l a y  a  p a r t  I n  t h i s  r e l a t i o n s h i p .
I t  i s  w e l l  known t h a t  th e  a v e r a g e  d i e t  o f  t h e  p o o r e r  w o rk in g  
c la s s e s  i s  o f t e n  u n b a la n c e d ,  i n  p a r t i c u l a r  l a c k in g  a d e q u a te
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q u a n t i t i e s  o f  f i r s t  c l a s s  p r o t e i n s ,  a n im a l  f a t s ,  a n d  o t h e r  
v i t a m i n - r i c h  fo o d s*  T h e re  h a s  b e e n  a  te n d e n c y  f o r  w a r­
t im e  r a t i o n i n g  t o  l e v e l  o u t  t h e s e  d i f f e r e n c e s ,  a n d  i n  th e  
o p in io n  o f  many e x p e r t s  a n  im p rovem en t h a s  b e e n  s e e n  i n  th e  
a v e r a g e  d i e t a r y  o f  t h e  w o rk in g  c l a s s e s  s i n c e  r a t i o n i n g  
com m enced. B e ca u se  o f  t h e  e x p e n s e ,  h o w e v e r , m any o f  t h e  
p o o r e r  p e o p le  d id  n o t  make u s e  o f  a l l  t h e i r  r a t i o n s .  T h is  
was t r u e  e s p e c i a l l y  o f  fo o d s  s u c h  a s  m e a t ,  t i n n e d  m e a t,  
f i s h ,  an d  d r i e d  f r u i t .  A n o th e r  p o s s i b l e  c a u s a l  f a c t o r  i s  
t h e  s t a t e  o f  th e  h o u s in g  c o n d i t i o n s  o f  t h e  w o rk in g  c l a s s e s ,  
w here  o v e rc ro w d in g  an d  l a c k  o f  p r o p e r  f a c i l i t i e s  a r e  a l l  
to o  common.
I n  c o n t r a s t  t o  t h e  f i g u r e s  i n  t h e  N o r th  E a s t  o f  E n g la n d , 
th e  G lasgow  f i g u r e s  f o r  t h e  t h r e e  s c h o o l s  o f  d i f f e r e n t  
s o c i a l  s t a t u s  ex am in ed  i n  Autumn do  n o t  s u p p o r t  th e  c o n te n ­
t i o n  t h a t  k e r a t o s i s  I s  m ore common among c h i l d r e n  from  t h e  
lo w e r incom e g r o u p s .  I n  fX f t h e  b e t t e r  c l a s s  s c h o o l ,  th e  
in c id e n c e  o f  k e r a t o s i s  was 1 6 .6  p e r  c e n t  a s  com pared  w i t h  
1 1 .7  p e r  c e n t  i n  fY f t h e  b e t t e r  w o rk in g  c l a s s  s c h o o l  a n d  
w i th  1 1 .9  p e r  c e n t  i n  * Z* t h e  p o o r  w o rk in g  c l a s s  s c h o o l .
The t o t a l  in c id e n c e  f o r  G lasgow  a t  t h a t  t im e  w as e x t r e m e ly  
low  ( 1 2 .1 9  p e r  c e n t )  and  no  c a s e  o f  se c o n d  o r  t h i r d  d e g re e  
k e r a t o s i s  w as o b s e r v e d .  The s l i g h t l y  h i g h e r  i n c i d e n c e  o f  
k e r a t o s i s  i n  t h e  b e t t e r  c l a s s  s c h o o l  i s  n o t  s t a t i s t i c a l l y
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s i g n i f i c a n t .  A f a r t h e r  s u r v e y  i n  S p r in g  o f  fbur h u n d re d  
an d  f i v e  G lasgow  c h i l d r e n  from  p o o r  w o rk in g  c l a s s  f a m i l i e s  
d e m o n s t r a te d ,  n o t  o n ly  t h a t  s e c o n d  an d  t h i r d  d e g r e e s  o f  
k e r a t o s i s  do o c c u r ,  b u t  t h a t  t h e y  may be  s e e n  q u i t e  f r e ­
q u e n t l y .  When th e  S p r in g  and  Autumn f i n d i n g s  a t  G lasgow  
a r e  c o m b in ed , h o w e v e r , t h e  i n c id e n c e  o f  a l l  g r a d e s  o f  
k e r a t o s i s ,  and  p a r t i c u l a r l y  o f  t h e  s e v e r e r  g r a d e s ,  i s  s i g ­
n i f i c a n t l y  lo w . The h o u s in g  c o n d i t i o n s  i n  G lasgow  a r e  
p r o b a b ly  w o rse  t h a n  i n  a n y  o f  t h e  o t h e r  a r e a s ,  an d  i t  i s  u n ­
l i k e l y  t h a t  t h e  d i e t  o f  t h e  G lasgow  c h i l d r e n  was a n y  b e t t e r  
t h a n  t h a t  o f  th e  a v e r a g e  N e w c a s tle  c h i l d  a t  t h e  same s e a s o n .
A c l o s e r  s t u d y  o f  t h e  in c id e n c e  o f  t h e  l e s i o n  among 
c h i l d r e n  o f  t h e  same s o c i a l  c l a s s  an d  l i v i n g  u n d e r  s i m i l a r  
c o n d i t i o n s ,  was made i n  E a s t  H a r t f o r d .  I n  t h i s  v i l l a g e ,  
th e  m a in  o c c u p a t io n  o f  t h e  f a t h e r s  i s  m in in g  and  th e  h o u s in g  
c o n d i t i o n s  a r e  v e r y  b a d .  The in c id e n c e  o f  k e r a t o s i s  
a p p e a re d  t o  be  much h i g h e r  i n  c e r t a i n  f a m i l i e s  t h a n  i n  
o t h e r s .  T h o se  sh o w in g  k e r a t o s i s  h a d  o n  t h e  w hole  a  l a r g e r  
num ber o f  c h i l d r e n ,  and  a  som ew hat lo w e r  s t a n d a r d  o f  l i v i n g .  
The l a t t e r  w as ju d g e d  b y  th e  n a tu r e  and  c l e a n l i n e s s  o f  t h e  
p e r s o n a l  c l o t h i n g  and  h o u s e h o ld  f u r n i s h i n g s ,  a s  w e l l  a s  b y  
w ha t c o u ld  be d e d u c e d  from  a  d i s c u s s i o n  on d i e t  a n d  g e n e r a l  
m anagem ent •
P o v e r ty ,  b a d  h o u s in g  c o n d i t i o n s  a n d  th e  r e l a t i v e l y  
l a r g e r  f a m i l i e s  o f  t h e  p o o r e r  c l a s s e s  r e s u l t  i n  t h e
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i n d i v i d u a l  c h i l d  r e c e i v i n g  l e s s  a t t e n t i o n  t h a n  d o e s  th e  
a v e ra g e  b e t t e r  c l a s s  c h i l d .  T h is  l a c k  o f  i n d i v i d u a l  a t ­
t e n t i o n  r e a c h e s  i t s  p e a k  i n  i n s t i t u t i o n s  w here  b y  f a r  t h e  
h i g h e s t  i n c id e n c e  o f  k e r a t o s i s  was f o u n d .  C h i ld r e n  who 
w ere  r e s i d e n t  i n  th e  P o n te la n d  Homes f o r  l e s s  t h a n  s i x  
m on ths show ed a  lo w e r  in c id e n c e  and  a  m i ld e r  d e g re e  o f  A nk le  
K e r a t o s i s  t h a n  t h o s e  who h a d  l i v e d  t h e r e  f o r  l o n g e r .  T h is  
s u g g e s t s  t h a t  c o n d i t i o n s  a t  th e  I n s t i t u t i o n ,  r a t h e r  t h a n  t h e  
p o o r  c o n d i t i o n s  o f  t h e  hom es fro m  w h ic h  t h e s e  c h i l d r e n  
o r i g i n a l l y  cam e, a r e  r e l a t e d  t o  t h e  h ig h  in c id e n c e  o f  k e r a ­
t o s i s  t h e r e .
(7 )  F o o tw e a r .
I n  C h a p te r  I I I  t h e  m a in  f e a t u r e s  o f  A n k le  K e r a t o s i s  
h av e  b e e n  d e s c r i b e d ,  a n d  i t  w as n o te d  t h a t  t h e  s i t e  o f  
k e r a t o s i s  a p p e a rs  t o  b e a r  a  c lo s e  r e l a t i o n s h i p  t o  th e  ty p e  
o f  f o o tw e a r .  When s a n d a l s  o r  a n k l e - s t r a p  s h o e s  a r e  w o rn , 
k e r a t o s i s  i f  i t  o c c u r s ,  d e v e lo p s  on  t h e  do rsum  o f  t h e  f o o t  
on t h e  s k i n  a d ja c e n t  t o  b u t  n o t  c o v e re d  b y  t h e  l e a t h e r .
See P l a t e  Ho. 1 .  F r e q u e n t l y ,  a d d i t i o n a l  k e r a t o t i c  c h a n g e s  
a r e  s e e n  o v e r  t h e  i n s t e p  i n  r e l a t i o n  t o  t h e  s t r a p  o f  t h e  
s h o e .  I n  some c a s e s  th e  a f f e c t e d  s k i n  a p p e a rs  t o  l i e  
d i r e c t l y  u n d e r  t h e  s t r a p ,  w h i le  i n  o t h e r  c a s e s  t h i s  d e f i n ­
i t e l y  d o e s  n o t  o c c u r .  W ith  o r d i n a r y  l a c i n g  ^ h o e s  th e  
t a r s a l  an d  m a l l e o l a r  a r e a s  a r e  m a in ly  a f f e c t e d  an d  t h e  l e s i o n
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h e r e  i s  o f t e n  d i f f u s e  i n  c h a r a c t e r .  I t  e x te n d s  down t o  
th e  u p p e r  edge  o f  t h e  sh o e  l e a t h e r  w h ere  a n  a b r u p t  o r  a  
m ore g r a d u a l  c h an g e  t o  n o rm a l s k i n  i s  s e e n .  P l a t e s  Ho. 2 ,
3 ,  4 ,  5 and  6 .  The c h a r a c t e r i s t i c  b o o t  k e r a t o s i s  o c c u r s  
i n  t h e  m id - m a l l e o l a r  an d  m id - s u p r a m a l l e o l a r  a r e a s ,  f r e q u e n t l y  
w i th  a n  e x t e n s i o n  ro u n d  t h e  b o o t - to p  l e v e l  e s p e c i a l l y  on  
t h e  l a t e r a l  a s p e c t  o f  th e  l e g .  P l a t e s  H o. 7 ,  8 ,  9 , 10 
and  1 1 . K e r a t o s i s  may o c c u r  o v e r  t h e  Tend© A c h i l l e s  a t  th e  
b o o t - t o p  l e v e l  an d  from  t h e r e  t o  t h e  c a l c a n e u s .  M inor 
c h a n g e s  a r e  o f t e n  s e e n  o v e r  t h e  p ro m in e n c e  c a u s e d  b y  t h e  
h e a d  o f  t h e  t a l u s .  Prom t h e  b o o t - to p  l e v e l  up w ard s o v e r  
t h e  lo w e r  t h i r d  o r  m ore o f  t h e  le g ,  a s s o c i a t e d  f e a t h e r i n g 1 
may b e  s e e n ,  p a r t i c u l a r l y  i n  W in te r  and  S p r in g .  I t  was 
f r e q u e n t l y  n o te d  t h a t  t h e  to n g u e  o f  t h e  b o o t  was tu c k e d  
down o v e r  t h e  do rsum  o f  t h e  f o o t ,  o r  a f t e r  w e a r in g  t h e  b o o ts  
f o r  a  l i t t l e  th e  to n g u e  s l i p p e d  t o  one o r  o t h e r  s i d e .  As 
a  r e s u l t ,  th e  u n d e r ly in g  s k i n  w as l e s s  p r o t e c t e d  and  i n  
c l o s e r  c o n t a c t  w i th  t h e  b o o t  l a c e s  t h a n  u s u a l .  I n  a  p r o ­
p o r t i o n  o f  c a s e s  t h e  k e r a t o s i s  o c c u r r e d  above  t h e  b o o t - t o p  
l e v e l  i n  c h i l d r e n  n o t  w e a r in g  b o o t s ,  an d  i n  some o f  t h e s e  
c a s e s  t h e  k e r a t o s i s  a p p e a re d  t o  b e  r e l a t e d  t o  th e  a n k le -  
so ck  l e v e l .  A few  c h i l d r e n  w ore b o o t s  o r  sh o e s  w i th o u t  
s t o c k i n g s .  S e v e r a l  c h i l d r e n  w i th  t h e  b o o t  ty p e  o f  k e r a t o s i s  
d e c la r e d  t h a t  t h e y  h a d  n e v e r  p o s s e s s e d  b o o ts  o f  a n y  k in d .
In  1 9 1 2 -1 9 1 3  a t  C a r d i f f ,  Shaw (1 9 4 6 ) o b s e rv e d  A n k le  K e r a t o s i s
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i n  c h i l d r e n  who r a n  a b o u t  i n  b a r e  f e e t .  I n  t h e s e  c a s e s  
t h e  k e r a t o s i s  o c c u r r e d  i n  t h e  b o o t  p o s i t i o n .
The c lo s e  r e l a t i o n s h i p  b e tw e e n  f o o tw e a r  an d  th e  s i t e  
o f  k e r a t o s i s  i s  s o  common t h a t  i t  i s  o f t e n  p o s s i b l e ,  b y  
e x a m in in g  th e  s k i n  o f  t h e  a n k l e ,  t o  t e l l  t h e  ty p e  o f  f o o t ­
w ear i n  u s e .  A c h an g e  from  b o o ts  t o  s h o e s  o r  v i c e  v e r s a ,  
r e s u l t s  i n  an  a l t e r a t i o n  o f  t h e  s i t e  o f  k e r a t o s i s  a n d  i n  a n  
im provem en t o r  d i s a p p e a r a n c e  o f  t h e  k e r a t o s i s  fro m  i t s  
o r i g i n a l  p o s i t i o n .  T h is  a l t e r a t i o n  w as n o te d  o n  many o c ­
c a s io n s  I n  c h i l d r e n  a t  P o n te la n d  and  e ls e w h e r e  w hen r e p e a t e d  
e x a m in a t io n s  w e re  c a r r i e d  o u t .  I t  o c c u r r e d  tw o t o  t h r e e  
w eeks a f t e r  t h e  ch an g e  o f  f o o tw e a r .
F u r t h e r  o b s e r v a t i o n s  w ere  made on th e  c o n d i t i o n  o f  
th e  f o o tw e a r  a t  E a s t  H a r t f o r d  v i l l a g e  and  a t  t h e  P o n te la n d  
Hom es. I n  t h e  l a t t e r  I n s t i t u t i o n ,  w here  th e  g e n e r a l  c o n ­
d i t i o n  o f  t h e  f o o tw e a r  was g o o d , i t  was s u r p r i s i n g  t o  f i n d  
so  many i n s t a n c e s  o f  b a d ly  f i t t i n g  s h o e s ,  c a u s in g  b l i s t e r s ,  
c o rn s  and  s o r e s  on  t h e  h e e l s  an d  bony  p ro m in e n c e s .  Two 
p a i r s  o f  b o o ts  o r  s h o e s  w e re  k e p t  and  th e y  w ere  d r y  a n d  i n  
good r e p a i r .  A t E a s t  H a r t f o r d  t h e  b o o t s  w ere  o f t e n  fo u n d  
to  b e  i n  b a d  r e p a i r ,  t h o r o u g h ly  so d d e n  an d  so m e tim es  one 
o r tw o s i z e s  to o  b i g ,  b e in g  h e ld  on  t o  t h e  f e e t  b y  v e r y  
t i g h t  l a c e s .  As a  r u l e  o n ly  one p a i r  was a v a i l a b l e  w h i l s t  
th e  se c o n d  p a i r  w as i n  t h e  p r o c e s s  o f  b e in g  r e p a i r e d .  T h e re  
i s  a p o s s i b i l i t y  t h a t  t i g h t  l a c i n g  may i n t e r f e r e  w i t h  th e
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c i r c u l a t i o n  o f  b lo o d  t o  t h e  s k i n  r e s u l t i n g  i n  a n  a r e a  o f  
r e l a t i v e  i s c h a e r a ia .
(8 )  Shoe L e a t h e r .
The c lo s e  r e l a t i o n s h i p  b e tw e e n  fo o tw e a r  and  A n k le  
K e r a t o s i s  d raw s a t t e n t i o n  t o  a  p o s s i b l e  e t i o l o g i c a l  f a c t o r  
i n  t h e  b o o ts  o r  sh o e s  th e m s e lv e s .  The f r e q u e n c y  o f  k e r a ­
t o s i s  and  th e  f a c t  t h a t  a l l  ty p e s  o f  s h o e s ,  b o o t s ,  an d  
s a n d a l s  seem  t o  b e  in v o lv e d  make i t  u n l i k e l y  t h a t  s e n s i t i s a ­
t i o n  t o  t h e  sh o e  l e a t h e r  i s  a  p r o b a b le  c a u s e ,  b u t  i t  was 
c o n s id e r e d  w is e  t o  e x c lu d e  th e  p o s s i b i l i t y .  I n  t h e  o rd ­
i n a r y  ty p e  o f  l e a t h e r  d e r m a t i t i s  t h e  a f f e c t e d  p a r t s  o f  
th e  s k i n  a r e  c l o s e l y  r e l a t e d  t o  an d  u s u a l l y  d i r e c t l y  c o v ­
e r e d  b y  th e  l e a t h e r .  S om etim es s o c k s  o r  s t o c k in g s  i n t e r ­
v en e  b e tw e e n  th e  l e a t h e r  and  t h e  s k i n .  The r e a c t i o n  i s  
a c u t e  w i th  e ry th e m a , i t c h i n g ,  e x u d a t io n  and  s c a l i n g .
(H e n ly , 1 9 3 9 ) .  I n  no way d o e s  A n k le  K e r a t o s i s  r e s e m b le  
t h i s  k in d  o f  l e s i o n .
P a tc h  T e s t s . A t th e  P o n te la n d  H om es, p a tc h  t e s t s  
w ere  c a r r i e d  o u t  on  t e n  c h i l d r e n ,  s i x  o f  whom h ad  A nk le  
K e r a t o s i s ,  a n d  f o u r  o f  whom h a d  n o rm a l s k i n s .  S in c e  t h e  
b o o ts  a t  t h i s  i n s t i t u t i o n  w ere  n o t  l i n e d  d u r in g  t h e  w a r , 
o n ly  th e  l e a t h e r  was u s e d  f o r  t e s t i n g .  A c i r c u l a r  p a t c h  
o f  l e a t h e r  was m o is te n e d  i n  w a t e r ,  c o v e re d  b y  a  s q u a r e  p a t c h  
o f c e l lo p h a n e  an d  f i x e d  t o  t h e  fo re a rm  w i t h  a d h e s iv e  t a p e .
In  t h i s  way f a l s e  r e a c t i o n s  due  t o  t h e  a d h e s iv e  t a p e  w ere
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a v o id e d .  The p a tc h  w as rem oved  f o r t y - e i g h t  h o u rs  l a t e r  
and  t h e  arm s o b s e rv e d  up  t o  t e n  d a y s  t h e r e a f t e r .  One b o y  
w i th o u t  k e r a t o s i s  d e v e lo p e d  a  v e r y  s l i g h t  d i f f u s e  e ry th e m a  
w h ic h  d i s a p p e a r e d  w i t h in  t w e n ty - f o u r  h o u r s .  Ho o t h e r  r e ­
a c t i o n  o c c u r r e d  i n  t h e  s k i n  o f  a n y  o f  t h e  c h i l d r e n  and 
th e  t e s t  was c o n s id e r e d  n e g a t i v e .
(9 )  f f r l c t i o n .
The p o s s i b i l i t y  t h a t  f r i c t i o n  o f  th e  b o o t  o r  sh o e  on  
th e  s k i n  m ig h t be  t h e  p r im a r y  c a u s e  o f  k e r a t o s i s  was n e x t  
i n v e s t i g a t e d .  The m o st c h a r a c t e r i s t i c  t y p e  o f  b o o t 
k e r a t o s i s  o c c u r s  o v e r  t h e  m id - m a l l e o l a r  an d  m id - s u p r a -  
m a l l e o l a r  a r e a s ,  a lo n g  th e  b o o t - t o p  l e v e l ,  a n d  o c c a s i o n a l l y  
down t h e  T endo A c h i l l e s .  I n  a l l  t h e s e  p o s i t i o n s  f r i c t i o n  
o f  t h e  l e a t h e r  on  t h e  s k i n  p r o b a b ly  t a k e s  p l a c e .  T h is  
i s  m o st l i k e l y  t o  o c c u r  i n  a c t i v e  b o y s ,  r u n n in g  a b o u t  a l l  
d a y , and  o f t e n  w e a r in g  b o o ts  a  s i z e  t o o  b i g  f o r  th e m . The 
boys a t t r i b u t e d  t h e  ’b o o t  s c r u f f ’ t o  new b o o ts  and  t i g h t  
l a c i n g ,  p a r t i c u l a r l y  w i t h  l e a t h e r  l a c e s .  O f te n  one f o o t  
was m ore a f f e c t e d  t h a n  t h e  o t h e r ,  f r e q u e n t l y  th e  r i g h t  f o o t ,  
and  t h e  b o y s  w ou ld  s a y  n Ohi t h a t  i s  t h e  f o o t  t h a t  I  u s e  t o  
k ic k  th e  b a l l  w ith.** I t  i s  p o s s i b l e  t h a t  one f o o t  may b e  
s u b je c t e d  t o  m ore f r i c t i o n  t h a n  th e  o t h e r  b y  s u c h  a c t i v i t i e s .  
In  B o o t K e r a t o s i s  t h e  s k i n  c o v e r in g  t h e  h e a d  o f  t h e  t a l u s  
i s  a l s o  o f t e n  a f f e c t e d .  T h is  i s  a  bony  p ro m in e n c e  c o v e re d  
by and r e c e i v i n g  c o n s t a n t  f r i c t i o n  from  t h e  l e a t h e r .  On
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t h e  o t h e r  h a n d  t h e  e x t e n t  an d  s i t e  o f  Shoe K e r a t o s i s  d o es  
n o t  a p p e a r  t o  be  s o  c l o s e l y  r e l a t e d  t o  f r i c t i o n .  How, 
f o r  i n s t a n c e ,  c o u ld  f r i c t i o n  fro m  s h o e s ,  e v e n  i f  t h e y  a r e  
one o r  two s i z e s  to o  b i g ,  c a u s e  k e r a t o s i s  a l l  o v e r  th e  
l a t e r a l  m a l l e o l u s ,  an d  up  o n  t o  th e  r a i d - m a l l e o l a r  p o s i t i o n  
an d  h i g h e r ?  T h ese  a r e  common s i t e s  f o r  k e r a t o s i s  i n  
c h i l d r e n  w e a r in g  s h o e s  and  t h e r e  i s  no p o s s i b l e  c o n t a c t  
t h e r e  w i t h  t h e  sh o e  l e a t h e r  o v e r  t h e  g r e a t e r  p a r t  o f  t h e  
a f f e c t e d  s k i n .  F u r th e r m o r e ,  f r i c t i o n  c a n  b e  e x c lu d e d  a s  
a n  e t i o l o g i c a l  f a c t o r  w hen A n k le  K e r a t o s i s  d e v e lo p s  i n  t h e  
b o o t  p o s i t i o n  i n  c h i l d r e n  who h a v e  n e v e r  w orn  b o o t s .
T h e re  a r e ,  h o w e v e r , i n s t a n c e s  o f  k e r a t o s i s  w here  i t  
a p p e a r s  t h a t  f r i c t i o n  i s  th e  m ain  e t i o l o g i c a l  f a c t o r ,  and  
i n  th em  t h e  m a c ro s c o p ic  f i n d i n g s  a r e  i d e n t i c a l  w i t h  th o s e  
o f  A n k le  K e r a t o s i s .  The f o l lo w in g  c a s e s  a r e  e x am p le s  o f  
t h i s  ty p e  o f  k e r a t o s i s  w h ic h  s h a l l  b e  c a l l e d  F r i c t i o n  
K e r a t o s i s .
F r i c t i o n  K e ra t o s i s . ( a )  K e r a t o s i s  w h ic h  i s  com m only 
b e l i e v e d  t o  b e  r e l a t e d  t o  f r i c t i o n  i s  s e e n  on  th e  e lb o w s  
and k n e e s ,  d u e  t o  p r e s s u r e  o f  k n e e l in g  an d  o f  l e a n i n g  o n e 's  
w e ig h t on  b e n t  b lb o w s . I t  h a s  b e e n  n o te d  t h a t  k e r a t o s i s  
o f e lb o w s  a n d  k n e e s  i s  so m e tim e s  a s s o c i a t e d  w i t h  A n k le  
K e r a t o s i s .  S u c h  a  k e r a t o s i s  f r e q u e n t l y  show s a  f o l l i c u l a r  
e le m e n t e s p e c i a l l y  im m e d ia te ly  b e lo w  t h e  o le c r a n o n  p r o c e s s e s  
and th e  p a t e l l a e .
f ig .1?
-vf 0 '
■ F ric tion  Keraiotig
• Kemfo«ts and 
Infection.
D iag ram  o f  l a t e r a l  a s p e c t  o f  k n e e  a n d  a m p u ta t io n  
stum p sh o w in g  p o s i t i o n  o f  F r i c t i o n  K e r a t o s i s .
See P l a t e s  H o .14 a n d  1 5 .
F i g .  7
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Cb) C ru tc h  K e r a t o s i s .  A g i r l  o f  t h i r t e e n  y e a r s  was 
a d m it te d  t o  t h e  C h i l d r e n ^  W ards o f  t h e  R o y a l V i c t o r i a  I n ­
f i r m a r y ,  N e w c a s t le ,  s u f f e r i n g  from  a  c h r o n ic  a r t h r i t i s  r e ­
se m b lin g  rh e u m a to id  a r t h r i t i s .  W h ile  i n  h o s p i t a l  s h e  w as 
n o te d  to  h a v e  a  f i r s t  d e g re e  A nkle  K e r a t o s i s  i n  t h e  sh o e  
p o s i t i o n .  A f t e r  t h r e e  m o n th s 1 t r e a t m e n t  o f  t h e  a r t h r i t i s ,  
she w as a b le  t o  w a lk  s lo w ly  an d  s t i f f l y ,  and  was d i s c h a r g e d  
home. She so o n  d i s c o v e r e d  t h a t  h e r  q u i c k e s t  m eans o f  
g e t t i n g  a b o u t  was on  c r u t c h e s ,  an d  sh e  u s e d  t h i s  m eans o f  
p r o g r e s s io n  c o n t i n u o u s l y .  As a  r e s u l t ,  h e r  h i p s  becam e 
f ix e d  a t  a b o u t  7 0 °  and  sh e  w as a d m i t te d  some m o n th s  l a t e r  
f o r  c o r r e c t i o n  o f  t h i s  d e f o r m i ty .  On t h i s  o c c a s io n  a  m arked  
s e c o n d , a lm o s t  a  t h i r d  d e g r e e ,  k e r a t o s i s  was p r e s e n t  i n  th e  
a x i l l a r y  s k i n  i n  c o n t a c t  w i th  t h e  h e a d  o f  t h e  c r u t c h .  F o ld s  
o f  s k i n  i n  th e  a x i l l a ,  n o t  s u b j e c t e d  t o  f r i c t i o n ,  e s c a p e d  
k e r a t o t i c  c h a n g e s .  The a f f e c t e d  s k i n  w as a  b ro w n is h  y e l lo w  
c o lo u r .  S ee  P l a t e  No. 1 3 .
( c )  A n o th e r  c a s e  o f  t h i r d  d e g re e  k e r a t o s i s  w h ic h  was 
d e f i n i t e l y  r e l a t e d  t o  f r i c t i o n  o c c u r r e d  o n  t h e  a m p u ta t io n  
stump o f  a  boy  w e a r in g  a  wooden l e g .  P l a t e s  No. 14 a n d  15 
and F i g .  7 .  The m e ta l  fram ew o rk  o f  t h e  a r t i f i c i a l  l e g  was 
too n a rro w  and  f r i c t i o n  o c c u r r e d  on  th e  l a t e r a l  a s p e c t  o f  
the  k n e e  j o i n t ,  p ro d u c in g  t y p i c a l  k e r a t o t i c  p l a q u e s .  When 
t h i s  d e f e c t  w as re m e d ie d  th e  k e r a t o s i s  d i s a p p e a r e d  i n  f o u r  
to  s i x  w e e k s . K e r a t o s i s  was a l s o  p r e s e n t  o n  t h e  s k i n
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c o v e r in g  th e  b o n y  stum p  o v e r  t h e  w e i g h t - b e a r i n g  a r e a ,  b u t  
a s  t h i s  s k i n  o c c a s i o n a l l y  b ro k e  dow n and  d i s c h a r g e d  p u r u l e n t  
m a t e r i a l ,  i t  i s  n o t  in c lu d e d  i n  t h e  p r e s e n t  d i s c u s s i o n .
The l a t t e r  ty p e  o f  k e r a t o s i s  r e s e m b le s  a  c a s e  d e s c r i b e d  b y  
Form an (1 9 4 5 ) a s fV e rru c o s e  D e r m a t i t i s  o f  A m p u ta tio n  S tu m p 1.
(d )  A b o y  o f  f o u r  y e a r s  s u f f e r i n g  from  a  c o n g e n i t a l  
l e s i o n  o f  th e  s p i n a l  c o rd  w h ic h  gave  r i s e  t o  a  f l a c c i d  
p a r a l y s i s  o f  b o th  l e g s  w as fo u n d  t o  have  a n  e x t e n s i v e  
k e r a t o s i s  o f  t h e  k n e e s ,  l e g s  and  f e e t  c a u s e d  b y  f r i c t i o n .  
P l a t e  No. 1 6 . He w as a b le  t o  c ra w l  a b o u t  t h e  f l o o r  d r a g ­
g in g  h i s  l e g s  a f t e r  h im , and  b y  m ovem ents o f  h i s  arras and  
t r u n k  c o u ld  p u l l  h i s  l e g s  up  i n t o  t h e  k n e e -e lb o w  p o s i t i o n .
The l e g s  a lw a y s  l a y  i n  a  c e r t a i n  p o s i t i o n ,  t h e  r i g h t  one 
b e in g  e v e r t e d  and  t h e  l e f t  one i n v e r t e d ,  so  t h a t  b o th  f e e t  
p o i n t e d  t o  t h e  r i g h t .  B o th  k n e e s  show ed w e l l-m a rk e d  
t h i c k e n i n g  and  a  k e r a t o s i s  o f  t h e  f i r s t  and  s e c o n d  d e g r e e s .  
H e r a t o t i c  c h a n g e s  w ere  a l s o  p r e s e n t  on  t h e  r i g h t  i n t e r n a l  
m a l l e o lu s  an d  m e d ia l  a s p e c t  o f  t h e  f o o t ,  an d  on  t h e  l e f t  
e x t e r n a l  m a l l e o lu s  an d  l a t e r a l  a s p e c t  o f  th e  f o o t ;  t h a t
i s  on  th o s e  p a r t s  o f  t h e  lo w e r  l im b s  e x p o se d  t o  f r i c t i o n  
on t h e  f l o o r .  A t r o p h i c  u l c e r  w as p r e s e n t  on th e  u p p e r  
t h i r d  o f  t h e  l a t e r a l  a s p e c t  o f  t h e  l e f t  l e g .
( e ) A n o th e r  exam p le  o f  f r i c t i o n  k e r a t o s i s  o f  s e c o n d  o r  
t h i r d  d e g re e  c a n  f r e q u e n t l y  b e  s e e n  on  th e  i n t e r n a l  m a l l e o l i  
o f  c h i l d r e n  who a r e  c o n s t a n t l y  k i c k i n g  t h e i r  a n k l e s .  I n  t h e
P i g ,8■
/•-iSecovul iDe^vee K.ev'a'fcosis
B.D . May 1945
D iagram  to  show th e  r e l a t i o n s h i p  b e tw ee n  
s a n d a l s  and  th e  s i t e  o f  A nkle K e r a t o s i s .
F i g . 8 .
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G lasgow , W a rw ic k s h ire  an d  C o rn w a ll  s c h o o ls  p a r t i c u l a r  n o te  
w as k e p t  o f  t h i s  p o i n t .  I t  w as p r e s e n t  i n  2 t o  4 p e r  c e n t  
o f  c h i l d r e n  i n  t h e s e  d i s t r i c t s .
I t  h a s  a l r e a d y  b e e n  m e n tio n e d  t h a t ,  i f  f r i c t i o n  i s  th e  
m a in  e t i o l o g i c a l  f a c t o r ,  i t  i s  d i f f i c u l t  t o  u n d e r s t a n d  t h e  
d i s t r i b u t i o n  o f  A n k le  K e r a t o s i s  i n  t h o s e  c h i l d r e n  w e a r in g  
s h o e s .  I n  t h e  f o l lo w in g  c a s e s  i t  i s  - u n l ik e ly  t h a t  f r i c ­
t i o n  p la y e d  a  p a r t  i n  t h e  d e v e lo p m e n t o f  A nk le  K e r a t o s i s .
( i )  One c h i l d  w e a r in g  a  h e a v y  l e a t h e r  s t r a p  sh o e  demon­
s t r a t e d  v e r y  c l e a r l y  t h e  r e l a t i o n s h i p  b e tw e e n  t h e  K e r a t o s i s  
and th e  s h o e .  When t h e  sh o e  was re m o v e d , tw o n a rro w  l i n e a r  
p a tc h e s  o f  k e r a t o s i s  w ere  s e e n  w i th  a  s t r i p  o f  n o rm a l s k i n  
ru n n in g  b e tw e e n . The l a t t e r  c o r r e s p o n d e d  e x a c t l y  t o  th e  
s t r a p  o f  h e r  s h o e ,  w h ic h  b u t to n e d  f i r m l y  on  t o  t h e  f o o t  and  
w h ic h  d i d  n o t  a l lo w  f r e e  m ovem ent o f  t h e  s t r a p  o n  t h e  s k i n  
b e n e a th .  S i m i l a r  p a tc h e s  o f  k e r a t o s i s  o c c u r r e d  a t  t h e  
b a s e s  o f  th e  t o e s  on  e i t h e r  s i d e  i n  r e l a t i o n  t o  t h e  e d g e  o f  
th e  sh o e  l e a t h e r .  See F i g .  8 .  ( i i )  One o f  t h e  tw o a d u l t s  
w i th  s e c o n d  d e g re e  k e r a t o s i s  was a  p o l ic e m a n . He d i d  v e r y  
l i t t l e  w a lk in g  a s  he  h ad  f o r  y e a r s  b e e n  o n  p o i n t  d u t y ,  b u t  
b e c a u s e  o f  h i s  o c c u p a t io n  h e  was e x p o se d  d a i l y  f o r  m any 
h o u rs  i n  a l l  w e a t h e r s .  The k e r a t o s i s  was l i m i t e d  t o  t h e  
m id - m a l l e o la r  a r e a .  T h e se  f a c t s  a n d  t h e  o c c a s i o n a l  d e v e l ­
opm ent o f  A n k le  K e r a t o s i s  on  t h e  b o o t  p o s i t i o n  i n  th e  a b s e n c e  
o f w e a r in g  o f  b o o ts  do  n o t  f a v o u r  t h e  f r i c t i o n  h y p o t h e s i s .
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I n  some i n s t a n c e s  a t  l e a s t , a  f a c t o r  o t h e r  t h a n  f r i c t i o n  
m ust be  r e s p o n s i b l e  f o r  t h e  d e v e lo p m e n t o f  A n k le  K e r a t o s i s .  
A re a  o f  S k in  A f f e c t e d  b y  F r i c t i o n .
I n  v iew  o f  t h e  im p o r ta n c e  o f  f r i c t i o n  a s  a  p o s s i b l e  
c a u s e  o f  k e r a t o s i s  i n  some c a s e s , i t  w as d e c id e d  t o  d e t e r ­
m ine m ore e x a c t l y  th e  a r e a  o f  s k i n  w h ic h  c o u ld  r e a s o n a b ly  
be  e x p e c te d  t o  b e  a f f e c t e d  b y  f r i c t i o n  o f  t h e  f o o tw e a r .
The e d g e s  o f  t h e  s h o e s  an d  t h e  to n g u e s  and  e d g e s  o f  t h e  
b o o ts  o f  f o u r  c h i l d r e n  w ere  c o a t e d  l i b e r a l l y  w i t h  t h e  C h a r­
c o a l  O in tm e n t and  th e n  p u t  on  t o  t h e  b a r e  f e e t .  The 
c h i l d r e n  w e re  t o l d  t o  r u n  a b o u t  f o r  f i v e  t o  s i x  m in u te s  
and  th e  f o o t  was t h e n  r e - e x a m in e d  w i th  t h e  sh o e  o r  b o o t  
s t i l l  i n  p o s i t i o n .  I n  t h i s  m an n er t h e  s k i n  a f f e c t e d  b y  
f r i c t i o n  w as b la c k e n e d  and  i t s  e x t e n t  c o u ld  b e  e a s i l y  d e ­
te r m in e d .  T h is  w as g r e a t e s t  w hen t h e  sh o e  o r  b o o t  w as 
to o  b ig  f o r  t h e  c h i l d .  I n  th e  c a s e  o f  t h e  s h o e ,  a  s m a l l  
b o r d e r  o f  s k i n  ab o v e  t h e  u p p e r  l e v e l  o f  t h e  shoe , n o t  m ore 
t h a n  0 .5  cm. b ro a d , came i n t o  c o n t a c t  w i th  t h e  b la c k e n e d  
l e a t h e r .  T h is  was b r o a d e s t  on  t h e  l a t e r a l  a s p e c t  o f  t h e  
dorsum  o f  t h e  f o o t .  The e x p e r im e n t  w i th  b o o ts  show ed t h a t  
a  c o n s i d e r a b l e  m a rg in  o f  s k i n  above  th e  b o o t - t o p  l e v e l ,  v a r y ­
in g  fro m  0 .5  t o  1 .5  cm. b ro a d , w as a f f e c t e d  by  c o n t a c t  w i t h  
th e  b o o t  l e a t h e r .  The a r e a  o f  s k i n  a f f e c t e d  b y  t h i r d
d e g re e  k e r a t o s i s  i n  m ost c a s e s  c o r r e s p o n d s  w i th  t h e  a r e a  
shown t o  b e  a f f e c t e d  b y  f r i c t i o n  w i t h  th e  sh o e  l e a t h e r .
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The a n k le  r e g i o n  h a s  b e e n  d i v id e d  i n t o  t h r e e  h o r i z o n t a l  
a r e a s ,  t h e  s u p r a - m a l l e o l a r ,  m a l l e o l a r ,  and  t a r s a l  a r e a s  b y  
s u p r a - m a l l e o l a r ,  i n f r a - m a l l e o l a r  and  t a r s a l  l i n e s .  S u p p o r t  
f o r  t h i s  d i v i s i o n ,  d e t a i l s  o f  w h ic h  a re  g iv e n  i n  t h e  p r e ­
c e d in g  c h a p t e r ,  i s  o b ta in e d  by  th e  d i s t r i b u t i o n  o f  k e r a t o s i s  
a t  th e  a n k le .
I t  i s  f r e q u e n t l y  o b s e rv e d  t h a t  t h e  s k i n  o f  th e  s u p r a -  
a n d  i n f r a - m a l l e o l a r  l i n e s  e s c a p e s  k e r a t o t i c  c h a n g e s .  S ee  
P l a t e s  No. 2 ,  3 ,  4 ,  1 7 , 1 8 , and  1 9 . T h ese  l i n e s  a r e  e x ­
am p le s  o f  f l e x u r e  l i n e s  o r  fu r ro w s  w h ic h  a r e  fo rm ed  b y  
th e  a t t a c h m e n t  o f  t h e  s k i n  o v e r  j o i n t s  t o  t h e  u n d e r ly in g  
s t r u c t u r e s .  A f o l d i n g - i n  o f  t h e  s k i n  a lo n g  t h e s e  l i n e s  
may r e s u l t  i n  t h e i r  p r o t e c t i o n  from  f r i c t i o n .  S i m i l a r  
f o l d s  o f  a x i l l a r y  s k i n  e s c a p e d  k e r a t o t i c  c h a n g e s  i n  th e  
c a s e  o f  C ru tc h  K e r a t o s i s  d e s c r i b e d  a b o v e .
(1 0 )  A s t e a t o s i s  o r  f e a t h e r i n g 1.
I n  i t s  m i l d e s t  fo rm , ’w e a th e r in g *  i s  th e  name g iv e n  
t o  a  r e d d e n in g  o f  t h e  s k i n ,  t h e  s u r f a c e  o f  w h ic h  i s  c o v e re d  
w i th  f i n e  w h ite  po w d ery  s c a l e s .  W ith  a  h a n d  l e n s ,  t u f t s  
o f  d i l a t e d  c a p i l l a r i e s  a r e  r e a d i l y  v i s i b l e .  I n  a  m ore 
s e v e re  c a s e  t h e  s k i n  i s  d e f i n i t e l y  s w o l l e n ,  and  v e ry  d r y ;  
th e  r e d  c o lo u r  i s  d e e p e r  and  i s  so m e tim es  com bined  w i th  
b lo tc h y  p u r p l e ,  a l th o u g h  t h e  sk ip . may f e e l  warm t o  t h e  t o u c h .  
I n  s u c h  a  c a s e ,  ’c h a p s ’ o r  ’ k e e n s ’ may b e  s e e n  i n  th e  a c u te
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o r  h e a l i n g  s t a g e s .  P l a t e  No. 2 0 .  An a c u te  ’c h a p ’ 
a p p e a r s  a s  a  d e e p  c r a c k  a lo n g  t h e  l i n e  o f  t h e  s u r f a c e  
m a rk in g s  o f  t h e  s k i n  (S im o n ’ s l i n e s ) ,  i t s  b a s e  i s  a  d e ep  
r e d  c o lo u r  and  i t  o f t e n  g a p e s  c o n s i d e r a b l y .  I t  may b l e e d  
o r  p re s u m a b ly  may ex u d e  serum  w i th o u t  a c t u a l l y  b l e e d i n g ,  
s i n c e  t h e  p r o c e s s  o f  h e a l i n g  i s  n e a r l y  a lw a y s  a cc o m p a n ie d  
by  th e  f o r m a t io n  o f  l i n e a r  s c a b s .  When t h e  ’ c h a p s ’ a r e  
h e a l e d ,  th e  s k i n  i s  o f t e n  l e f t  d r y  a n d  p o w d ery .
’W e a th e r in g *  w as s t u d i e d  m o s t c l o s e l y  a t  P o n te la n d ,  
w here  I t  was o b s e r v e d  i n  a l l  i t s  s t a g e s .  I t  w as n o te d  
t o  o c c u r  f r e q u e n t l y  on  th e  l e g s  i n  b o y s  o f  s c h o o l  a g e .
The a r e a  o f  s k i n  in v o lv e d  by  t h i s  p r o c e s s  o f  ’w e a th e r ­
i n g ’ v a r i e s  e n o rm o u s ly . I n  a  c h i l d  w e a r in g  b o o t s ,  th e  
w hole  l e g  fro m  th e  b o o t - to p  l e v e l  t o  t h e  m id d le  o f  t h e  
t h i g h  may be  a f f e c t e d ,  o r  i t  may be c o n f in e d  t o  a  b an d ,
2 t o  5 e ras , i n  d e p th ,a ro u n d  t h e  b o o t - t o p  l e v e l .  T h is  b a n d  
i s  v e r y  o f t e n  d e e p e r  i n  f r o n t  an d  h a s  a  s e m i - c i r c u l a r  o u t ­
l i n e .  ’W e a th e r in g ’ o c c u r s  i n  s p i t e  o f  t h e  f a c t  t h a t  t h e  
boys w e a r  t h i c k  s t o c k in g s  w h ic h  r e a c h  up t o  t h e  k n e e .
I n  many c a s e s  k e r a t o s i s  o c c u r s  i n  th e  b o o t  p o s i t i o n  
w ith  ’w e a th e r in g *  ab o v e  t h e  b o o t - to p  l e v e l ,  b u t  i t  i s  o f t e n  
d i f f i c u l t  t o  s a y  u&iere one p r o c e s s  b e g in s  an d  t h e  o t h e r  e n d s .  
P la te s  No. 21 a n d  2 2 . I n  t h o s e  c a s e s  o f  s e c o n d  o r  t h i r d  
d e g re e  k e r a t o s i s ,  w h ere  t h e r e  i s  a  te n d e n c y  f o r  t h e  k e r a t o t i c  
s k in  t o  be  l i f t e d  up  a t  t h e  b o r d e r s  o f  th e  r e c t a n g u l a r  a r e a s ,
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’w e a th e r in g *  p r o b a b ly  p l a y s  a n  im p o r ta n t  p a r t  i n  t h e  e t i o l ­
o g y , I n  a n  e x tre m e  c a s e  o f  f e a t h e r i n g *  and  k e r a t o s i s ,  
t y p i c a l  fchaps*  o c c u r  i n  t h e  k e r a t o t i c  a r e a .  When b o th  
t h e s e  l e s i o n s  o c c u r  i n  t h e  same c h i l d ,  th e  m o st c h a r a c t e r ­
i s t i c  k e r a t o t i c  c h a n g e s  a r e  t o  be  fo u n d  n e a r e s t  t o  t h e  e d g e  
o f  t h e  l e a t h e r ,  and  c h a n g e s  t y p i c a l  o f  1w e a th e r in g *  a r e  
u s u a l l y  fo u n d  f a r t h e s t  away fro m  i t .  I n  c h i l d r e n  w e a r in g  
s h o e s ,  ’w e a t h e r i n g 1 may be  s e e n  i n  th e  e x a c t  p o s i t i o n  o c ­
c u p ie d  by  k e r a t o s i s  i n  o th e r  c h i l d r e n ,  t h a t  i s  on th e  t a r s a l  
an d  m a l l e o l a r  a r e a s .  S i m i l a r l y  when e i t h e r  ty p e  o f  l e s i o n  
o c c u r s  a lo n e  i n  c h i l d r e n  w e a r in g  s a n d a l s ,  t h e  same s i t e  I s  
a f f e c t e d .
The p o s i t i o n  o f  k e r a t o s i s  on  t h e  l e g  o r  f o o t  an d  i t s  
r e l a t i o n  t o  t h e  f o o tw e a r  s u g g e s t  t h a t  f e a t h e r i n g 1 may be 
a n  e t i o l o g i c a l  f a c t o r  o f  im p o r ta n c e .  S k in  w h ic h  I s  c o v ­
e r e d  by  th e  sh o e  l e a t h e r  i s  p r o t e c t e d ,  w h i le  t h a t  im m e d ia te ly  
a d j a c e n t  t o  i t  i s  e x p o s e d  t o  damp from  w et so c k s  o r  s t o c k ­
i n g s ,  and  t o  t h e  c o ld  w in d s  and  f r o s t .  T h is  u n p r o t e c te d  
s k i n  a d j a c e n t  t o  t h e  e d g e  o f  t h e  sh o e  l e a t h e r  may b e  a f ­
f e c t e d  b y  k e r a t o s i s  o r  by ’w e a t h e r i n g 1 . The f a i l u r e  o f  
th e  m a l l e o l a r  l i n e s  t o  show k e r a t o t i c  c h a n g e s  m ay, b y  r e a s o n  
o f  t h e i r  p o s i t i o n ,  b e  due  t o  p r o t e c t i o n  from  e i t h e r  f r i c t i o n  
o r  ’w e a t h e r i n g 1 . K e r a t o s i s  o f t e n  o c c u r s  w i th o u t  ’w e a th e r ­
ing* , and  t h e  l a t t e r  m ay b e  p r e s e n t  i n  t h e  a b s e n c e  o f  t y p i c a l  
k e r a t o s i s .  I n  many i n s t a n c e s  b o t h  c h a n g e s  a r e  s e e n  i n  t h e
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same c h i l d  an d  i t  i s  so m e tim es  d i f f i c u l t  t o  know w h e th e r  
ro u g h e n in g  i s  due  s o l e l y  t o  f e a t h e r i n g *  o r  w h e th e r  a  k e r ­
a t o t i c  ch an g e  i s  a l s o  p r e s e n t .
An a t t e m p t  h a s  b e e n  made t o  c h a r t  t h e  f r e q u e n c y  and  
s e v e r i t y  o f  k e r a t o s i s  and  ’w e a th e r in g * .  See P i g .  4 (o p -  
p o s i t e  p age  7 4 ) .  From t h e  r e s u l t s  o f  t h e  r e p e a t e d  exam­
i n a t i o n s  o f  c h i l d r e n  a t  P o n te la n d ,  c u rv e s  o f  th e  i n c id e n c e  
o f  t h e s e  tw o c o n d i t i o n s  a t  d i f f e r e n t  s e a s o n s  h a v e  b e e n  
d ra w n . I t  i s  s e e n  t h a t  b o th  k e r a t o s i s  a n d  ’w e a th e r in g *  
a r e  m ore common i n  w i n t e r  and  S p r in g  and  th e y  f o l lo w  a  
s i m i l a r  c o u r s e ,  b u t  t h e  k e r a t o s i s  c u rv e  f a l l s  b e f o r e  t h a t  
o f  ’w e a th e r in g ’ . W ith  s im p le  p r o t e c t i o n ,  ’ c h a p s ’ c a n  be  
c u re d  i n  a b o u t  a  w eek , w h e re a s  k e r a t o s i s  u s u a l l y  t a k e s  
t h r e e  t o  f o u r  w eeks u n l e s s  o t h e r  t r e a t m e n t  i s  g iv e n .  I n  
G lasgow , C o rn w a l l ,  W a rw ic k s h ire ,  and  N o rth u m b e rla n d  t h e  
i n c id e n c e  o f  ’w e a t h e r i n g ’ w as n o te d  w hen th e  s u r v e y s  o f  
s c h o o l  c h i l d r e n  w ere  c a r r i e d  o u t .  ’W e a th e r in g ’ o c c u r r e d  
i n  1 0 .5  p e r  c e n t  o f  t h e s e  c h i l d r e n ,  w h i le  k e r a t o s i s  was s e e n  
i n  2 8 .2  p e r  c e n t .  I n  4 .6  p e r  c e n t  o f  t h e  c h i l d r e n ,  k e r ­
a t o s i s  an d  ’w e a th e r in g *  o c c u r r e d  t o g e t h e r  and seem ed t o  b e  
d e f i n i t e l y  r e l a t e d ,  b u t  5 .9  p e r  c e n t  o f  t h e  c h i l d r e n  show ed 
e v id e n c e  o f  ’w e a t h e r i n g ’ w i th o u t  a n y  k e r a t o s i s .  The i n ­
c id e n c e  o f  t h e s e  tw o c o n d i t i o n s  i s  t h e r e f o r e  much lo w e r  i n  
h e a l th y  s c h o o l  c h i l d r e n  th a n  i t  i s  i n  th e  P o n te la n d  c h i l d r e n .
’W e a th e r in g ’ i s  known t o  be c a u s e d  m ore e a s i l y  i n  c e r t a i n
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i n d i v i d u a l s .  I t  i s  b e l i e v e d  t h a t  f a i r - s k i n n e d  p e o p le  a r e  
m ore s u s c e p t i b l e  t o  t h i s  c o n d i t i o n ,  t h e i r  s k i n s  r e a c t i n g  
m ore r a p i d l y  t o  im m e rs io n  i n  w a te r  an d  t o  e x p o s u re  t o  a l k ­
a l i e s  and  o t h e r  c h e m ic a l s .  The f r e q u e n c y  o f  s u c h  m in o r 
tra u m a  o n  t h e  s k i n  v a r i e s  w i t h  o c c u p a t io n ,  b e in g  p a r t i c u ­
l a r l y  common i n  h o u se w iv e s  i n  whom i t  p ro d u c e s  ’c h a p p in g 1 
o f  th e  h a n d s  and  f o r e a r m s .  F r e q u e n t  w a s h in g s  o f  t h e  l e g s  
and  t h e  u s e  o f  much so a p  f o l lo w e d  by  e x p o s u re  t o  c o ld  w in d s  
may p ro d u c e  s i m i l a r  c h a n g e s  i n  c h i l d r e n .
(11) General Care.
I n  t h e  p r e c e d in g  p a r a g r a p h s  some o f  t h e  p r e d i s p o s i n g  
f a c t o r s  and  some p o s s i b l e  l o c a l  c a u s e s  o f  A nk le  K e r a t o s i s  
h ave  b e e n  c o n s i d e r e d .  The h i g h  in c id e n c e  o f  t h i s  c o n d i t i o n  
among i n s t i t u t i o n a l  c h i l d r e n  h a s  a l r e a d y  b e e n  e m p h a s is e d .
T h is  w as so  s t r i k i n g  a  f a c t  t h a t  i t  w as d e c id e d  t o  c a r r y  
o u t  f u r t h e r  i n v e s t i g a t i o n s  a t  P o n te la n d  C o t ta g e  Hom es. I n  
th e  c o u r s e  o f  t h e s e  s p e c i a l  i n v e s t i g a t i o n s  c e r t a i n  f a c t s  
em erged  a b o u t  t h e  g e n e r a l  m anagem ent and  c a r e  o f  t h e  s k i n  
o f  w h ic h  b r i e f  m e n tio n  w i l l  now b e  m ade .
A t th e  C o t ta g e  Homes th e  c h i l d r e n  a re  f o r  t h e  m o st p a r t  
a r r a n g e d  i n  f a m i ly  g r o u p in g s .  I n  a  ’f a m i ly  h o u s e ’ t h e r e  
a re  tw e lv e  t o  f i f t e e n  c h i l d r e n .  The a g e s  o f  t h e  g i r l s  
ran g e  fro m  t h r e e  t o  s i x t e e n  y e a r s ,  and  t h e  b o y s from  t h r e e  
to  n in e  o r  t e n  y e a r s .  T hey a r e  u n d e r  th e  c a r e  o f  t h e  f o s t e r
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moth.©]? a s  r e g a r d s  d i e t  a n d  g e n e r a l  m anagem ent* an d  one o f  
t h e  o l d e r  g i r l s ,  t h e  h o u se  g i r l ,  a s s i s t s  and  d e p u t i s e s  f o r  
h e r  w hen sh e  i s  away* A f t e r  t h e  ag e  o f  m ine o r  t e n  y e a r s  
t h e  b o y s  a r e  p la c e d  i n  B o y s1 H o u ses u n d e r  th e  c o n t r o l  o f  a  
f o s t e r  m o th e r  an d  f a t h e r *  T h e re  a r e  t h u s  tw o m a in  t y p e s  
o f  h o u s e s ,  t h e  F a m ily  Hons© and  th e  B o y s1 H o u se . T h e re  
a r e  s i x t e e n  h o u s e s  I n  a l l *  a r r a n g e d  i n  a  s e m i - c i r c l e  a ro u n d  
a  l a r g e  p l a y i n g  f i e l d  w h ic h  i s  v e r y  e x p o sed *  The num erous 
e x a m in a t io n s ,  w h ic h  w e re  c a r r i e d  o u t  d u p in g  t h e  c o u r s e  o f  
e x p e r im e n ts  to  be d e s c r i b e d  l a t e r ,  g a v e  e x c e l l e n t  o p p o r­
t u n i t i e s  f o r  o b s e r v in g  t h e  d e t a i l s  o f  t h e  m anagem ent i n  
th e  i n d i v i d u a l  hom es. Some m o th e rs  w ere  c l e a r l y  m ore i n ­
t e r e s t e d  i n  t h e  w e l f a r e  o f  t h e i r  c h i l d r e n  t h a n  o t h e r s ,  and  
i t  becam e o b v io u s  t h a t  w a s h in g  o f  t h e  f e e t  and  l e g s  was 
c a r r i e d  o u t  m ore f r e q u e n t l y  t h a n  i s  u s u a l  w i th  c h i l d r e n  o f  
th e  sam e s o c i a l  c l a s s .  I n  a d d i t i o n  t o  t h e  w e e k ly  b a t h ,  
th e  f e e t  and  l e g s  w ere  w ash ed  e v e r y  n i g h t  an d  some t im e s  
tw ic e  a  d a y ,  t h i c k  l a t h e r s  o f  s o a p  b e in g  a p p l i e d .  I n  a d ­
d i t i o n ,  o r d i n a r y  h o u s e h o ld  so a p  s u c h  a s  i s  u s e d  f o r  s c r u b ­
b in g  f l o o r s  w as p r o v id e d  f o r  th e  c h i l d r e n .  The o l d e r  g i r l s  
aged  n in e  t o  f o u r t e e n  y e a r s  a s s i s t e d  i n  b a th i n g  t h e  young  
o n e s , and  e a c h  c h i l d  w as i n s p e c t e d  f o r  c l e a n l i n e s s  a f te r w a r d s *  
lo* one o b s e rv e d  w h e th e r  o r  n o t  th e ' s k i n  w as p r o p e r l y  d r i e d .
I n  t h e  l i g h t  o f  t h e s e  o b s e r v a t i o n s  i t  i s  o f  i n t e r e s t  t o  
r e f e r  b a c k  t o  t h e  age  and  s e x  in c id e n c e  o f  k e r a t o s i s  f o r
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w h ich  a t  l e a s t  a  p a r t i a l  e x p l a n a t i o n  i s  s u g g e s t e d .  I n ­
f a n t s  and  young  c h i l d r e n  a re  n o rm a l ly  lo o k e d  a f t e r  b y  
a d u l t s  who t a k e  c a r e  n o t  o n ly  t o  k e e p  them  c l e a n ,  b u t  t o  
d ry  th e  s k i n  a f t e r  w a s h in g .  S p e c i a l  s u p e r f a t t e d  so a p  i s  
u s u a l l y  p u r c h a s e d .  When th e  c h i l d  a p p ro a c h e s  s c h o o l  a g e  
he i s  m ore o f t e n  l e f t  t o  lo o k  a f t e r  h i m s e l f  w h ic h  h e  d o e s  
w i th  a  v a r y in g  d e g re e  o f  s k i l l .  I n  f a m i l i e s  o f  t h e  h ig h e r  
incom e g ro u p  m ore t im e  a n d  a s s i s t a n t s  a r e  u s u a l l y  a v a i l a b l e  
f o r  c l o s e  s u p e r v i s i o n  o f  b a th i n g  u n t i l  t h e  c h i l d  i s  much 
o l d e r .  I n  i n s t i t u t i o n s  young  g i r l s  a r e  o f t e n  l e f t  i n  
c h a r g e ,  and  t h e y  o r  t h e i r  f o s t e r  m o th e rs  may b e  to o  b u s y  
to  g iv e  s u f f i c i e n t  a t t e n t i o n  t o  d e t a i l s .  The c h i l d r e n  who 
a s s i s t  w i t h  t h e  b a t h i n g  o f  t h e  y o u n g e r  o n e s  h av e  b e e n  ob­
s e rv e d  t o  l a t h e r  t h e  s k i n  t h i c k l y  w i th  s o a p ,  an d  o n ly  p a r ­
t i a l l y  rem ove i t  w i t h  w a t e r .  The s k i n  may a l s o  b e  i n s u f ­
f i c i e n t l y  d r i e d .  As th e y  becom e o l d e r  and  m ore r e s p o n ­
s i b l e  t h e y  t a k e  c a r e  t o  w ash  and  d r y  th e m s e lv e s  a d e q u a te ly ,  
g i r l s  b e in g  m ore c a r e f u l  t h a n  b o y s .
E x c e s s  o f  s o a p  i s  known t o  h a v e  a  d e t r i m e n t a l  e f f e c t  
on t h e  c o n d i t i o n  o f  t h e  s k i n .  (W h ite , 1 9 2 0 ; J o r d a n  e t  a l .  
1940 ; H a r r y ,  1 9 4 2 ; M eC utchan , 1 9 4 5 ) .  I t  rem o v es t h e  
n a t u r a l  p r o t e c t i v e  c o a t i n g ,  and  a l t e r s  t h e  h y d r o g e n - io n  
c o n c e n t r a t i o n  o f  th e  s u r f a c e  o f  t h e  s k i n .  T h is  i s  n o rm a l ly  
a c id .  (C ow dry , 1 9 2 8 ) .
E x p o su re  t o  w e a th e r ,  h a r d  w a t e r ,  h o u s e h o ld  s o a p ,  and
T ab le  X l l
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lack  of in d iv id u a l a t te n t io n  are  lo c a l  fa c to rs  which prob­
ab ly  a l l  p lay  t h e i r  p a r t  in  the high  incidence o f * w eather­
ing* and of Ankle K era to sis  in  th e  in s t i t u t i o n a l  ch ild*
(12) S ta te  o f N u tr i t io n .
The incidence o f Ankle K era to s is  a t  th e  Ponteland 
Cottage Homes was determ ined in  eleven of th e  s ix te e n  
houses in  October 1944. The r e s u l t s  are included  w ith  
those o f S t .  Joseph*s Orphanage a t  D arlin g to n . An in ­
cidence o f 60*53 per cent was recorded fo r  in s t i t u t i o n a l  
c h ild re n . See Ta b le IX. (Opposite page 61 ). The in ­
cidence of k e ra to s is  in  the in d iv id u a l houses was a lso  de­
term ined . Eleven to  f i f t e e n  c h ild re n  were examined in  
each house and the  incidence v a ried  from 40 to  92 per c e n t. 
See Table X II . The c h ild re n  a t  Ponteland Cottage Homes 
were chosen fo r  study  of the  n u t r i t io n a l  s ig n if ic a n c e  of 
Ankle K e ra to s is . They were p a r t ic u la r ly  s u ita b le  fo r  th i s  
purpose because o f the h igh  incidence o f Ankle K e ra to s is , 
and th e  na tu re  of the community l i f e  a t  the Homes.
Two p r in c ip a l  in v e s tig a tio n s  were c a rr ie d  o u t. In  
the f i r s t  one, supplem entary v itam ins in  capsule or t a b l e t  
form were g iven  to  each member of th re e  households fo r  a 
period of tw elve weeks. In  th e  second in v e s tig a tio n , 
ex tra  m ilk , eggs, b u t t e r ,  and f r u i t  were supp lied  to  one 
household in  a d d itio n  to  the o rd inary  I n s t i tu t io n a l  d i e t .
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The fo llow ing  i s  an o u tlin e  of the  p lan  of n u t r i t io n a l  
experim ents
A* Supplementary Vitamin Experim ents.
1. Supplements of Vitamin A and D as H a liv e ro l.
House No. 7.
2 . Supplements of Vitamin B complex as Beminal.
House South 2.
3. Supplements o f Vitamin C as Redoxon.
House South 3.
4 . No supplem ents. C ontro l House.
House A.
B. Supplementary Pood E xperim ents.
1. E x tra  r a t io n s  su p p lied . South House
2 . C ontrol House House No. 1
The na tu re  of th e  in s t i t u t i o n a l  d ie t  provided fo r  th ese  
c h ild re n  w ill  now be considered .
Average Weekly D ie t .
The f o s te r  mothers are  allowed considerab le  scope fo r  
in d iv id u a li ty  in  the choice o f menu w ith in  the  l im its  of 
the r a t io n s .  Pood is  o rdered  from a c e n tr a l  s to re  and i s  
cooked by the fo s te r  mother fo r  h er own fam ily . R ationed 
foods such as m eat, bacon, f a t s ,  cheese, sugar e t c . ,  were 
id e n tic a l  w ith  those ob tained a l l  over th e  coun try . I t  i s  
in te re s t in g  to  note th a t  th i s  r e s u l te d  in  the  b u t te r  
consumption being in c re ased  by 100 per cen t, s in ee  th e  pre-w ar
Table X l l l
Average weekly Consumption of F oodstuffs included  in  
the D ie tary , fo r  .each c h ild .
Bacon 4 ozs.
B u tte r  2 ?f
Margarine 4 u
Lard 2
Cheese 3 ?i
Meat 18.2 u 12 ozs. Beef, Mutton o r  Pork
2 1 Tripe
0.9 n L iver
3 ” Sausage
0 .3  M Brawn
Suet 0.6 o z s .
F ish  cakes 1 .
Milk 7 .7  p in ts
Tea 1 oz
Cocoa 0.46 oz.
Coffee 0.4 ft
Sugar 8 t t
Syrup 1.2 II
Jam 2 .4 I t
Mama lade 1.2 I I
Mce 2.07 fl
Semolina 1.25 ft
Soy oik 0.5 tt
Oatmeal 1 .5 tt
S p l i t  Peas)
L e n tils  ) 2.55 it
Beans )
B arley )
Bread 4.55 l b s .
F lo u r 11.4 o z s .
P otatoes 3.75 l b s .
V egetables 3.75 it
F resh  f r u i t
Apples 2.7 <OZS.
Oranges 2 .0 r»
D ried F ru i t
R aisins )
S u lta n a s ) 0.5 <o z .
Prunes)
Dates )
A p rico ts) 1.2 i t
Eggs d r ie d 0.75 O Z  .
s h e l l 0.5 tl
C ustard  pwd. 1.2 ft
Yeast 0.5 fl
Table X ll l
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allowance was 1 oz, per c h ild  per week. As f a r  as non­
ra tio n ed  foods such as sausage, l i v e r ,  brawn, e t c .  are con­
cerned, the  Homes appeared to  rece iv e  a f a i r  sh a re . P ish  
was very scarce  as were s h e l l  eggs, and f re s h  and d ried  
f r u i t .  The average weekly d ie t  sh ee t i s  reproduced in  
Table X I I I .
A. Supplementary Vitamin Experim ents.
Since i t  was thought th a t  Ankle K era to sis  might be 
an index o f a minor food d e f ic ie n c y , i t  was decided to  sup­
plement w ith  v itam in ta b le ts  or capsttles , th e  o rd inary  d ie t  
in  th re e  houses fo r  a period  o f twelve weeks. Twelve to 
th ir te e n  c h ild re n  l iv in g  in  each house rece ived  the  v itam in  
supplem ents. A fo u r th  house was observed co ncu rren tly  
as a c o n tro l .  I t  was re a l is e d  th a t  improvements which 
might occur in  the  Ankle K era to sis  du ring  th i s  experiment 
would not n e c e s s a r i ly  be of s t a t i s t i c a l  s ig n if ic a n c e , owing 
to  the  sm all numbers. I t  was hoped, however, th a t  a clue 
to a d e f ic ie n t  f a c to r  might be found, when the experim ent 
could have been rep ea ted  on a la rg e r  s c a le . The e x p e ri­
ments were planned to  take p lace  du ring  the  w in ter season 
when th e re  i s  a n a tu ra l  tendency fo r  Ankle K era to sis  to  
become more sev e re . Any improvement which might occur 
would then  be co n tra ry  to  the  n a tu ra l  course o f th e  c o n d itio n , 
and could probably  be r e la te d  to  fa c to rs  d i r e c t ly  connected 
with the  experim ent.
104
A fte r c o n s id e ra tio n  of the  Incidence of k e ra to s is  in  
the in d iv id u a l houses and in  c o n su lta tio n  w ith  the  Matron, 
four of th e  Family Houses were s e le c te d . I t  was decided 
to  give supplem entary vitam ins to  House Ho, 7 in  which 50 
per cent of the c h ild re n  had k e r a to s is ,  to  House South 2 
in  which 80 per cen t of the  c h ild re n  had k e r a to s is ,  and to  
House South 3 where the incidence was 40 per c e n t. House 
A where the  incidence was 71,4 per cent was to  be used as 
the c o n tro l . The fo s te r  mother in  every house s e le c te d , 
could be r e l ie d  upon to  co -opera te  in  th e  re g u la r  adm inis­
t r a t io n  o f t a b le t s  or c a p su le s .
1. Supplements o f v itam in  A and D as H a liv e ro l.
Twelve c h ild re n  in  House Ho. 7 completed the ex p e ri­
ment in  which a supplement o f 21,600 u n its  o f v itam in A 
and 12,750 u n its  o f v itam in D was g iven daily*  The fo s te r  
mother in  th is  house exp lained  th a t  s ix  c h ild re n  were a lread y  
re ce iv in g  cod l iv e r  o i l  r e g u la r ly  and th a t  calcium  ta b le t s  
were being given to  the  c h ild re n  w ith  c h i lb la in s .  In  a l l  
o ther re sp e c ts  the  d ie t  was average fo r  the  Homes. The 
incidence o f k e ra to s is  (50 per cen t) was the  same in  De­
cember as i t  had been in  O ctober. The degree of k e ra to s is  
a t th e  ankle was m ild , s ix  cases being  of the f i r s t  degree, 
and one o th e r case being d o u b tfu l. In  March, a t  the 
com pletion o f the  experim ent, one boy who had shown a f i r s t  
degree k e ra to s is  in  December had a second degree k e ra to s is
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on one fo o t;  the o th e r fo o t, on which th e re  was a very 
p e r s is te n t  b l i s t e r  and which had been kept wrapped up fo r  
weeks, was w ithout k e r a to s is .  Of the o th e r f iv e  cases of 
f i r s t  degree k e ra to s is  a t the beginning of th e  experim ent,
one was cured, one alm ost cured , and th ree  remained the  same.
Two c h ild re n  in  whom th e re  was no k e ra to s is  in  December were 
la b e lle d  doub tfu l cases in  March. Thus a t  the com pletion 
of the  experim ent only f iv e  c h ild re n  (41.7 per cen t) had 
k e ra to s is , b u t one showed i t  in  the  second degree, and th e re  
were two new d oub tfu l ca se s . I t  can be concluded th a t  in  
th is  house co n ta in in g  twelve c h ild re n  from fou r to  fo u rte en  
years o ld , supplements of vitam ins A and D d id  not make any
s ig n if ic a n t  d iffe re n c e  in  the  amount o r degree of k e r a to s is .
2 . Supplements o f Vitamin B complex as Beminal T ab le ts .
T h irteen  c h ild re n  in  House South 2 rece ived  th ree
Beminal t a b le ts  d a i ly .  This g ives a d a i ly  supplement o f :
Thiamin 9 .9  mgm.
Nicotinam ide 24 .9  n
R ib o flav in  3 .0
Vitamin B6 0.45  n
Pantothenic Acid 1 .5  !t
Before the  experiment was s ta r te d ,  twelve c h ild re n  showed
Ankle K era to sis  g iv ing  an incidence o f 92.5 per ce n t. In
add ition  to  the la rg e  number o f cases of k e ra to s is  in  th i s
house many of them were o f the  severe type . In  two c h ild re n
the k e ra to s is  was la b e lle d  almost th i r d  degree, in  f iv e  i t
was second degree, and in  f iv e  i t  was of the  f i r s t
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degree* A fte r th re e  months of th i s  a d d itio n a l vitam in B 
complex only one f i r s t  degree k e ra to s is  was cu red . There 
were now th re e  c h ild re n  w itfi d e f in i te  th i rd  degree changes, 
four w ith  second degree, one alm ost a second degree, and 
th ree  c h ild re n  w ith  f i r s t  degree k e r a to s is .  Thus an im­
provement of 7.9 per cent occurred  in  the incidence of 
k e ra to s is  in  March as compared w ith  December, bu t the  degree 
of k e ra to s is  had become more sev e re , and no b e n e f it  could 
be sa id  to  have re s u l te d  from th i s  tre a tm e n t.
3 . Supplements of Vitam in C as Redoxon.
In  House South 3, twelve c h ild re n  completed the e x p e ri­
ment in  which an a d d itio n  of 100 mgms. of asco rb ic  ac id  
was g iven d a i ly  fo r tw elve weeks. Five c h ild re n  showed 
k e ra to s is  in  December, one a second degree and the  o ther 
fo u r, f i r s t  degree k e r a to s is .  There were a lso  fou r doubt­
fu l  c a se s . In  March th e re  was a s l ig h t  genera l improve­
ment, f iv e  cases having no k e ra to s is  and th re e  being 
doubtfu l as compared w ith  th re e  and four re sp e c tiv e ly  in  
December. Of th e  four cases w ith  k e ra to s is  a t  the  end of 
the experim ent th e re  were two c h ild re n  showing changes o f 
the second degree and two cases of f i r s t  degree k e r a to s is .  
There was thus an improvement of 8 .4  per cen t in  the  t o t a l  
incidence and the  a rea  of sk in  a f fe c te d  was considerab ly  
reduced in  many c a se s .
4 . The C ontro l House.
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In  December eleven  of th i r te e n  c h ild re n  In  th i s  house 
had k e ra to s is ,  and in  March th i s  number was reduced to  
e ig h t ,  g iv ing  an incidence of 61 per cent as compared w ith  
84.6 per cent in  December. At the beginning of the  ex­
perim ent th e re  were th ree  c h ild re n  w ith  second degree 
k e ra to s is ,  one almost a th i r d  degree, seven w ith  f i r s t  
degree and two w ith  no k e ra to s is .  A fte r tw elve weeks th e  
number of ch ild re n  w ith  second degree k e ra to s is  remained 
the  same b u t th e re  were only f iv e  cases o f f i r s t  deg ree , 
one d o u b tfu l, and th re e  in  whom th e re  was no k e ra to s is .
Of a l l  the  houses showing improvement the  g re a te s t  occurred 
in  the  Control House, no t only in  the  t o t a l  incidence but 
a lso  in  the  area  o f sk in  involved .
The c h ild re n  tak ing  p a r t  in  the v itam in  experiment 
were re-exam ined in  Ju ly  1945, s ix  and a h a l f  months a f te r  
the commencement of the experim ent. In  a l l  fou r groups 
th e re  was a fu r th e r  improvement in  th e  co n d itio n . The 
house which had rece ived  supplements o f Beminal showed the  
le a s t  improvement. The g re a te s t  improvement was seen in  
the co n tro ls  and in  those  re c e iv in g  Redoxon t a b le t s .  Of 
the l a t t e r ,  th re e  of the  four cases who had shown k e ra to s is  
in  March were now cured or almost cured and no new cases 
had developed. In  the c o n tro l group the e ig h t cases o f 
k e ra to s is  in  March were reduced in  Ju ly  to  th re e  (23 per 
c e n t) , a l l  o f minor degree . Considering the  i n i t i a l  h igh
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in c id e n c e  o f  k e r a t o s i s  i n  th e  c o n t r o l  g ro u p  (8 4 .6  p e r  c e n t )  
t h i s  i n d i c a t e s  a n  im p ro v em en t o f  61 p e r  c e n t  i n  t h e  i n c i ­
d e n c e . The r e d u c t i o n  o f  k e r a t o s i s  from  4 1 .7  p e r  c e n t  t o  
8 .3  p e r  c e n t  i n  th e  tw e lv e  c h i l d r e n  who r e c e i v e d  a s c o r b i c  
a c id  w as c o n s id e r e d  n o t  t o  be  due  t o  a  s p e c i f i c  i n f lu e n c e  
o f t h e  v i t a m in  on  t h e  c o u rs e  o f  t h e  k e r a t o s i s  b u t  r a t h e r  t o  
i t s  s p o n ta n e o u s  c u re  i n  Summer. T h ese  r e s u l t s  h a v e  b e e n  
c h a r t e d  i n  F i g .  9 b y  g i v in g  p o i n t s  t o  e a c h  c h i l d  a c c o r d in g  
to  t h e  d e g re e  and  e x t e n t  o f  k e r a t o s i s .
I n  c o n c l u s i o n  i t  c a n  be s a i d  t h a t  s u p p le m e n ts  o f  v i t a ­
m ins g iv e n  t o  s m a l l  g ro u p s  o f  c h i l d r e n  o v e r  a  p e r io d  o f  
th r e e  m on th s d i d  n o t  a p p e a r  m a t e r i a l l y  t o  i n f l u e n c e  t h e  
c o u rs e  o f  A n k le  K e r a t o s i s .
B. S u p p le m e n ta ry  Food E x p e r im e n t s .
I n  t h e  e v e n t  o f  t h e  d e f i c i e n c y  b e in g  d u e  t o  some 
f a c t o r  o t h e r  t h a n  t h e  v i ta m in s  s e l e c t e d  f o r  t h e  e x p e r im e n ts  
d e s c r ib e d  a b o v e , s u p p le m e n ts  o f  fo o d  i n  t h e  form  o f  b u t t e r ,  
m ilk , e g g s  and  o ra n g e s  w e re  g iv e n  f o r  tw e lv e  w eeks t o  c h i l ­
d ren  i n  one o f  t h e  B o y s ’ H o u s e s . The o t h e r  B o y s ’ H ouse 
a c te d  a s  t h e  c o n t r o l .
T h ese  H o u ses  w ere  c h o s e n  f o r  t h i s  e x p e r im e n t  i n  p r e f ­
e ren ce  t o  t h e  F a m ily  H ouse w h e re  t h e  g r e a t e r  d i f f e r e n c e  i n  
the c h i l d r e n ’ s a g e s  w o u ld  h a v e  r e s u l t e d  i n  a n  u n e q u a l  
d i s t r i b u t i o n  o f  t h e  a d d i t i o n a l  f o o d .  H ouse No. 1 c o n ta in e d
109
s i x t e e n  b o y s ,  and  S o u th  H ouse f i f t e e n  b o y s .  The s u p p le ­
m e n ta ry  fo o d  was g iv e n  t o  th e  l a t t e r ,  a s  t h e i r  f o s t e r  m o th e r  
was p a r t i c u l a r l y  i n t e l l i g e n t  an d  c o - o p e r a t i v e  and  c o u ld  b e  
r e l i e d  u p o n  t o  e n s u r e  a  f a i r  d i s t r i b u t i o n  o f  t h e  s u p p le m e n ts  
w h ic h  w e re  e x t r a  t o  th e  n o rm a l d i e t .  E a c h  c h i l d  r e c e i v e d  
tw e lv e  w e ek ly  r a t i o n s  c o n s i s t i n g  o f  5 .3  o z .  b u t t e r ,  3 i  p i n t s  
o f  m i l k ,  h a l f  a  b o t t l e  o f  c o n c e n t r a t e d  o ra n g e  J u i c e  ( a p ­
p r o x im a te ly  180 mgms. o f  y i t a m in  C) an d  5 j  r e c o n s t i t u t e d  
d r i e d  e g g s .  T h is  r e p r e s e n t s  a  c o n s i d e r a b l e  a d d i t i o n  o f  
p r o t e i n ,  f a t ,  a n d  s e v e r a l  im p o r ta n t  v i ta m in s  an d  m i n e r a l s .
( a )  S o u th  H o u s e . I n  F e b r u a r y  1945  b e f o r e  s u p p le m e n t­
in g  t h e  d i e t ,  t h e  i n c id e n c e  o f  A nkle  K e r a t o s i s  w as 80 p e r  
c e n t ,  tw e lv e  b o y s  p r e s e n t i n g  a  v a r y in g  d e g re e  o f  t h e  c o n d i ­
t i o n .  One b o y  show ed a  t h i r d  d e g re e  k e r a t o s i s ,  t h r e e  b o y s  
a  s e c o n d  d e g r e e ,  one  a lm o s t  a  se c o n d  d e g re e  an d  s i x  b o y s  a  
f i r s t  d e g re e  k e r a t o s i s .  Two b o y s  h a d  d o u b t f u l  c h a n g e s ,  
and o n ly  one w as w i th o u t  an y  e v id e n c e  o f  k e r a t o s i s .  T h e re  
was a  s t e a d y  im p ro v em en t i n  n e a r l y  e v e r y  c a s e  d u r i n g  t h e  
c o u rs e  o f  t h e  e x p e r im e n t  so  t h a t  tw e lv e  w eeks l a t e r  t h e  
k e r a t o s i s  h a d  d i s a p p e a r e d  i n  f i v e  c a s e s ,  im p ro v ed  s l i g h t l y  
i n  f o u r ,  and  c o n s i d e r a b ly  im p ro v e d  i n  t h r e e .  I n  tw o  b o y s  
th e  c o n d i t i o n  was s t a t i o n a r y  a n d  i n  one t h e r e  was a  s l i g h t  
d e t e r i o r a t i o n .  T hus i n  May, t h e r e  w as a  t o t a l  o f  f i v e  
c a se s  sh o w in g  k e r a t o s i s  w h ic h  g iv e s  an  i n c id e n c e  o f  3 3 .3  p e r  
c e n t and  f o u r  c a s e s  w i t h  d o u b t f u l  c h a n g e s .  F o u r t e e n  o f
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th e  b o y s  w ere  r e - e x a m in e d  i n  J u l y ,  e i g h t e e n  w eeks a f t e r  
th e  comm encem ent o f  t h e  e x p e r im e n t ,  a n d  t h e r e  w as t h e n  a  
f u r t h e r  s l i g h t  im p ro v em en t i n  th e  k e r a t o s i s  — n o t  i n  t h e  
num ber o f  c a s e s ,  b u t  i n  t h e  e x t e n t  o f  s k i n  in v o lv e m e n t .
H ouse No* 1 . I t  w as o b v io u s  t h a t  th e  d e g re e  o f  
k e r a t o s i s  i n  t h i s  h o u se  was m uch g r e a t e r  th a n  i n  S o u th  H o u se . 
None o f  t h e  bo y s h a d  n o rm a l s k i n  i n  t h e  a n k le  r e g io n *  T h e re  
was o n ly  one b o y  w i t h  a  f i r s t  d e g re e  k e r a t o s i s ,  e i g h t  b o y s 
had  a  s e c o n d  d e g re e  and  s i x  b o y s  a  t h i r d  d e g re e  k e r a t o s i s .
A s t e a d y  im p ro v em en t was s e e n  i n  t h e  n e x t  tw e lv e  w e e k s .
The k e r a t o s i s  d i s a p p e a r e d  i n  t h r e e  c a s e s ,  t h r e e  b o y s  show ed 
s l i g h t  im p ro v e m e n t, and  s e v e n  c o n s i d e r a b l e  im p ro v e m e n t.
I n  tw o , t h e  c o n d i t i o n  re m a in e d  s t a t i o n a r y  and  one c a s e  
d e t e r i o r a t e d  s l i g h t l y .  T hus th e  t o t a l  in c id e n c e  i n  May 
was 75  p e r  c e n t  a s  com pared  w i t h  100 p e r  c e n t  a t  t h e  com­
m encem ent, b u t  t h e  Im provem en t i n  d e g re e  was much g r e a t e r  
th a n  i s  i n d i c a t e d  by  t h e s e  f i g u r e s .  I n  J u l y  tw o o f  t h e  
boys h a d  l e f t  th e  Hom es, a n d  o f  t h e  f o u r t e e n  b o y s  e x am in e d  
o n ly  t h r e e  show ed k e r a t o s i s  w h ic h  was a l l  o f  t h e  f i r s t  
d e g re e ,  and  v e r y  l i m i t e d  i n  e x t e n t .  T h e re  w as t h u s  a  sp o n ­
ta n e o u s  im p ro v em en t i n  t h e  i n c id e n c e  o f  k e r a t o s i s  from  100 
p e r  c e n t  i n  F e b r u a r y  t o  75 p e r  c e n t  i n  May and  t o  2 5  p e r  
c en t i n  J u l y .
I n  F i g . 10 t h e  r e s u l t s  o f  t h e s e  e x p e r im e n ts  a r e  c h a r t e d
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d iag r amraat 1 c a lly , p o in ts  having “been g iven  to  each c h ild  
accord ing  to  the  degree and e x te n t o f the  k e r a to s is ,  as 
described  above* In  th i s  way th e  tren d  of Ankle K era to sis  
can be tra c e d  during  th e  course of the  supplem entary feed­
ing experim ent. I t  i s  c le a r  from th i s  c h a rt th a t  through­
out the  experim ent the  ex ten t of k e ra to s is  in  th e  C ontrol 
House was much g re a te r  th an  in  the  South House. F u rth e r, 
i t s  r a te  o f improvement towards the  Summer was as g re a t as 
th a t  which occurred in  South House, th a t  i s  the house g iven 
e x tra  d i e t .  The average Improvement in  the number of 
p o in ts  in  the C ontro l House from February to  May was 4.35 
as compared w ith  3*3 in  South House. Taking in to  account 
the spontaneous improvement which occurs in  th e  summer 
months, th e re  i s  no c le a r  evidence th a t  th e  supplem entary 
d ie t  m a te r ia lly  In fluenced  the incidence o r s e v e r i ty  of 
Ankle K e ra to s is .
(13) Care of th e  S k in .
An im pression  had been gained th a t  to  some e x te n t the  
degree of k e ra to s is  was r e la te d  to  the in te r e s t  shown by 
the f o s te r  m others. Where more In d iv id u a l care was g iven  
to  each c h i ld ,  th e re  was a tendency f o r  th a t  house to  show 
a le s s e r  degree of k e r a to s is .  In  some in s tan ces  i t  appeared 
th a t improvements which occurred In  the  C ontro l o r t h e  
Experim ental Houses were la rg e ly  due  t o  t h e  i n t e r e s t  a r o u s e d
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by t h e  p ro p o s e d  i n v e s t i g a t i o n s .  I t  was t h e r e f o r e  d e c id e d  
t o  t r y  t h e  e f f e c t  o f  l o c a l  t r e a tm e n t  o f  t h e  a n k le s  i n  a l l  
c h i l d r e n  i n  one o f  t h e  H o u s e s , w h e th e r  o r  n o t  t h e y  show ed 
an y  k e r a t o s i s .  A F a m ily  H o u se , H ouse N o. 4 ,  c o n t a i n i n g  
t h i r t e e n  c h i l d r e n  was c h o s e n  f o r  t h i s  e x p e r im e n t ,  and  t h e  
r e s u l t s  o b t a i n e d  w ere  co m p ared  w i t h  t h e  n a t u r a l  c o u r s e  o f  
t h e  l e s i o n  i n  a  C o n t r o l  H o u se . The l o c a l  t r e a t m e n t  b e g u n  
i n  M a rc h , c o n s i s t e d  o f  t h e  u se  o f  t o i l e t  s o a p  i n  p l a c e  o f  
h o u s e h o ld  s o a p ,  a d e q u a te  r i n s i n g  and th o r o u g h  d r y in g  o f  
th e  l e g s  an d  f e e t ,  and  th e  d a i l y  a p p l i c a t i o n  o f  a n  e m o l l i e n t  
o in tm e n t  (TJnguentum E u c e r ln  H y d r a s ) .  The t h r e e  o l d e s t  
g i r l s  c o n f e s s e d  t h a t  t h e y  h a d  n o t  a p p l i e d  t h e  o in tm e n t  a s  
i n s t r u c t e d ,  and  i t  i s  s i g n i f i c a n t  t h a t  t h e y  a lo n e  show ed 
no im p ro v em en t i n  t h e  k e r a t o s i s • One o f  t h e s e  t h r e e  g i r l s  
h ad  a  d o u b t f u l  k e r a t o s i s  th r o u g h o u t  th e  s i x  w eeks o f  t h e  
e x p e r im e n t .  The o t h e r  tw o h a d  a  n o rm a l sm o o th  s k i n  i n  
M a rch , and  a f t e r  s i x  w e e k s , one d e v e lo p e d  a  d o u b t f u l  and  
th e  o t h e r  a  f i r s t  d e g re e  k e r a t o s i s .  E x c lu d in g  t h e s e ,  s i x  
c h i l d r e n  show ed s e c o n d  d e g re e  k e r a t o s i s ,  tw o a  f i r s t  d e g re e  
k e r a t o s i s ,  i n  one t h e  c h a n g e s  w ere  d o u b t f u l  i n  n a t u r e  and  
one o t h e r  show ed no  e v id e n c e  o f  k e r a t o s i s ,  g i v i n g  a n  i n ­
c id e n c e  o f  80 p e r  c e n t .  A f t e r  t r e a t m e n t  f i v e  c a s e s  w ere  
c u r e d ,  tw o c a s e s  h a d  c o n s i d e r a b l y  im p ro v ed  an d  one o t h e r  
had  s l i g h t l y  im p ro v e d . T h e re  was no ch an g e  I n  t h e  c h i l d  
who h a d  d o u b t f u l  k e r a t o s i s ,  n o r  i n  t h e  one w i th  n o rm a l s k i n
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at the an k le . The incidence was th e re fo re  reduced in  s ix  
weeks from 80 per cent to  20 per c e n t. These r e s u l ts  
have been expressed  d iagram m atically  in  F ig . 1 1 . I t  is  
seen th a t  the average number of p o in ts  per ch ild  f e l l  from 
4 .5  in  March to  0 .8  in  May. House A, which had ac ted  as 
the C ontrol House in  the  supplem entary v itam in  experim ents, 
served again  as a c o n tro l. At the commencement, te n  of 
the th i r te e n  c h ild re n  in  th is  house showed k e ra to s is  of 
varying degree g iv ing  an incidence o f 77 per c e n t:  (in  25,1 
per cent second degree changes were seen as compared w ith  
60 per cent in  House Ho. 4 . )  At the end o f th e  experiment 
the incidence was reduced to  61 .5  per c e n t. The d e ta i l s  
of the  cases are  as fo llow s: none was cured , one was con­
s id e ra b ly  improved, th re e  s l ig h t ly  Improved, and one case 
w ith and one case w ithout k e ra to s is  remained s ta t io n a ry .
In f iv e  c h ild re n  the k e ra to s is  had e i th e r  extended o r In ­
creased in  degree. In  th ese  s ix  weeks th e  average p o in ts  
per c h ild  rose  from two to  fo u r , in d ic a tin g  an in crease  In  
degree and ex ten t of k e ra to s is  d e sp ite  the  red u c tio n  in  th e  
to ta l  in c id en ce . The r e s u l t s  ob ta ined  In  th i s  experim ent 
suggest th a t  foo t care i s  an im portant fa c to r  In  the p re­
vention and cure o f Ankle K e ra to s is . This statem ent is  
supported by the f a c t  th a t  in  House Ho. 4, s l ig h t  d e te r io r a ­
tion  in  th e  co n d itio n  o f the  sk in  occurred in  th re e  o f th e  
ch ild ren  who were re-exam ined s ix  weeks a f t e r  lo c a l  tre a tise  a t
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h a d  c e a s e d .  The num ber o f  c h i l d r e n  t a k i n g  p a r t  i n  t h e  
e x p e r im e n t  i s  u n f o r t u n a t e l y  t o o  s m a l l  t o  a l lo w  o f  s t a t i s ­
t i c a l  a n a l y s i s  o f  t h e  r e s u l t s .
B . PATHOLOGY.
( l )  M o rb id  A natom y.
The m a in  f e a t u r e s  o f  A n k le  K e r a t o s i s  h a v e  b e e n  d e ­
s c r i b e d  a t  t h e  b e g in n in g  o f  C h a p te r  I I I ,  t h e  g e n e r a l  a p ­
p e a r a n c e ,  t h e  v a r i a b l e  s i z e  an d  sh a p e  o f  t h e  l e s i o n ,  and  
i t s  r e l a t i o n  t o  t h e  f o o tw e a r .  T h e re  r e m a in s  t o  b e  d e ­
s c r i b e d  h e r e  t h e  d e t a i l s  o b t a in e d  o n  c l o s e r  e x a m in a t io n .
I t  h a s  b e e n  fo u n d  n e c e s s a r y  t o  make a  s tu d y  o f  t h e  
n o rm a l s k i n  a t  d i f f e r e n t  a g e s  and  i n  d i f f e r e n t  p a r t s  o f  t h e  
body  i n  o r d e r  t o  a p p r e c i a t e  f u l l y  th e  c h a n g e s  fo u n d  i n  
A nkle K e r a t o s i s .
(a ) S u r f a c e  M a rk in g s  o f  th e  S k i n . I n  t e x tb o o k s  o f  
anatom y and  d e rm a to lo g y , th e  s u r f a c e  m a rk in g s  o f  t h e  s k i n  
a re  g e n e r a l l y  d i v id e d  i n t o  t h r e e  m a in  c l a s s e s .
( i )  The P a p i l l a r y  R i d g e s . P a p i l l a r y  r i d g e s  a r e  
p r e s e n t  on  t h e  p a lm s o f  t h e  h a n d s  and  t h e  s o l e s  o f  t h e  f e e t .  
T h e ir  co m p lex  p a t t e r n  on  t h e  f i n g e r - t i p s  i s  u s e d  b y  c r im ­
i n o l o g i s t s  f o r  i d e n t i f i c a t i o n  p u r p o s e s .
( 1 1 )  F le x u r e  L in e s . T h ese  l i n e s  a r e  c a u s e d  b y  b a n d s  
o f  f i b r o u s  t i s s u e  w h ic h  a n c h o r  t h e  s k i n  t o  t h e  d e e p e r
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s t r u c t u r e s  o v e r  o r  n e a r  j o i n t s .  The f l e x u r e  l i n e s  o f  t h e  
a n k le  h a v e  a l r e a d y  b e e n  d e s c r i b e d  and  nam es h av e  b e e n  g iv e n  
t o  them  a c c o r d in g  t o  t h e i r  p o s i t i o n ;  s u p r a - m a l l e o l a r , 
i n f r a - m a l l e o l a r ,  and  t a r s a l  l i n e s .  I n c lu d e d  i n  t h i s  c a t e ­
g o ry  a r e  t h e  c r e a s e s  on th e  v o l a r  a s p e c t s  o f  t h e  h a n d s  u se d  
in  p a l m i s t r y  and  t h e  l i n e s  w h ic h  a p p e a r  on f a c i a l  e x p r e s ­
s i o n ,  an d  w h ic h  a re  c a u s e d  b y  t h e  a t t a c h m e n t  o f  m u sc le  
f i b r e s  i n t o  t h e  s k i n .
( i l l )  S im o n T3  L in e s . T h ese  l i n e s  c o v e r  t h e  s k i n  w i th  
a  "n e tw o rk  o f  l i n e a r  f u r ro w s  o f  v a r i a b l e  s i z e  w h ic h  d i v i d e  
th e  s u r f a c e  i n t o  a  num ber o f  p o ly g o n a l  o r  lo z e n g e - s h a p e d  
a r e a s . "  (G ra y , 1 9 3 2 ) .
K now ledge o f  t h e  c h a r a c t e r i s t i c s  o f  t h i s  t h i r d  g ro u p  
o f  s u r f a c e  m a r k in g s ,  S im o n ’ s  l i n e s ,  i s  n e c e s s a r y  f o r  a  p r o p e r  
a p p r e c i a t i o n  o f  t h e  d e t a i l e d  s tu d y  o f  A n k le  k e r a t o s i s .
F le x u r e  l i n e s  an d  p a p i l l a r y  r id g e 3  a r e  c l e a r l y  v i s i b l e  
to  t h e  n a k e d  e y e ,  b u t  S im on’ s l i n e s  a r e  l e s s  o b v io u s ,  an d  
i n  n o rm a l s k i n  a r e  n o t  e a s i l y  s e e n  e x c e p t  i n  a  few  a r e a s ,  
su c h  a s  t h e  b a c k  o f  t h e  h an d  and  th e  w r i s t .  I t  i s  o n ly  
when ex am in e d  u n d e r  a  low  m a g n i f i c a t i o n  o f  t h r e e  t o  s i x  
d ia m e te r s ,  and  p a r t i c u l a r l y  a f t e r  t r e a tm e n t  o f  t h e  s k i n  w i th  
C h a rc o a l O in tm e n t t h a t  t h e i r  co m p lex  p a t t e r n  c a n  e a s i l y  be 
d e m o n s tr a te d .  I n  c o n d i t i o n s  w h ic h  c a u se  p r u r i t u s  and  
l i c h e n i f i c a t i o n ,  and  i n  d i s e a s e s  s u c h  a s  i c h t h y o s i s ,  S im o n ’s  
l i n e s  a r e  e x a g g e r a te d  and  no s p e c i a l  m e a s u re s  a r e  r e q u i r e d
116
f o r  t h e i r  d e t e c t i o n .  The a r e a s  o f  s k i n  w h ic h  t h e y  o u t l i n e  
a r e  s p in d le - s h a p e d  o v e r  t h e  g r e a t e r  p a r t  o f  t h e  b o d y ; 
l e s s  o f t e n  th e y  a r e  q u a d r i l a t e r a l  o r  t r i a n g u l a r .  E rasm us 
W ilso n  d e s c r i b e d  th e s e  l i n e s  i n  1 8 5 1 . He b e l i e v e s  t h a t  
th e y  a r e  c a u s e d  by  m ovem ents o f  t h e  s k i n ,  s i n c e  t h e  l i n e s  
a r e  m ore m ark ed  o v e r  j o i n t s  l i k e  th e  e lb o w s , k n e e s ,  an d  
k n u c k le s ,  w here  t h e  r a n g e  o f  m ovem ent i s  g r e a t e s t .  O sca r  
Sim on (1 8 7 3 ) i n  h i s  d e s c r i p t i o n  o f  t h e  fu r ro w s , h a s  demon­
s t r a t e d  t h a t  t h e y  r e p r e s e n t  a  d e p r e s s io n  o f  t h e  e p id e r m is  
b e tw e e n  g ro u p s  o f  p a p i l l a e  and  t h a t  t h e i r  d i r e c t i o n  c o r ­
r e s p o n d s  w i th  t h a t  o f  b u n d le s  o f  c o l l a g e n  f i b r e s  i n  t h e  
c o r iu m . I n  s e c t i o n s  o f  th e  s k i n  t a k e n  a c r o s s  t h e  d i r e c t i o n  
o f  t h e  f u r r o w s  th e  c o l l a g e n  b u n d le s  a re  c u t  t r a n s v e r s e l y ,  
and  w hen t h e  s e c t i o n  i s  c u t  i n  t h e  l i n e  o f  t h e  fu r ro w s  th e  
m ain  d i r e c t i o n  o f  t h e  b u n d le s  i s  l o n g i t u d i n a l .
I n  a n  i n v e s t i g a t i o n  i n  w h ic h  w ounds o f  t h e  s k i n  w ere  
c a u se d  by  b l u n t  i n s t r u m e n t s ,  D u p u y tre n  1834 d e s c r i b e d  l i n e s  
o f  t e n s i o n  w h ic h  a r e  c a u s e d  by  th e  d i s t r i b u t i o n  o f  c o n n e c t iv e  
t i s s u e  b u n d le s  i n  th e  c o r iu m . A b l u n t  in s t r u m e n t  p ro d u c e s  
a  l i n e a r  w ound , t h e  d i r e c t i o n  o f  w h ic h  i s  d e p e n d e n t  on t h e  
l i n e s  o f  t e n s i o n  and  t h e r e f o r e  on  th e  a r ra n g e m e n t o f  c o l l a g e n  
b u n d le s  i n  t h e  c o r iu m . Wood Jo n e s  (1 9 2 0 ) d raw s a t t e n t i o n  
to  t h e s e  two s e p a r a t e  f i n d i n g s  and  s t a t e s  t h a t  S im on*s l i n e s  
a re  t h e  s u r f a c e  m a n i f e s t a t i o n  o f  t e n s i o n  l i n e s .
T e n s io n  o r  c le a v a g e  l i n e s  h av e  b e e n  d e s c r i b e d  i n  d e t a i l
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b y  L a n g e r (1 8 6 1 ) ,  and  h i s  name i s  o f t e n  g iv e n  t o  th e m .
The te rm s  S im on*s l i n e s ,  L a n g e r* s  l i n e s ,  c le a v a g e  l i n e s ,  
and  t e n s i o n  l i n e s  a r e  f r e q u e n t l y  u s e d  sy n o n y m o u s ly , b u t  
S im on*s l i n e s  s h o u ld  be r e s t r i c t e d  t o  t h e  v i s i b l e  c r e a s e s  
o r  f u r r o w s ,  an d  t h e  o t h e r s  t o  t h e  l i n e s  o f  t e n s i o n  i n  th e  
d e e p e r  s t r u c t u r e s  o f  t h e  s k in #  Cox (1 9 4 1 ) h a s  made a  
s tu d y  o f  b o t h  l i n e a r  s y s te m s  and  h a s  c o n f irm e d  th e  f a c t ,  
t h a t  i n  g e n e r a l  t h e r e  i s  a  r e l a t i o n s h i p  b e tw e e n  Simon* s 
l i n e s  and  t e n s i o n  l i n e s .  He h a s  a l s o  show n t h a t  on  t h e  
e x t e n s o r  a s p e c t  o f  t h e  a n k le  and  i n  a  few  o t h e r  a r e a s ,  
t h i s  r e l a t i o n s h i p  d o e s  n o t  e x i s t .
(b )  S im on*s L in e s  i n  N orm al S k i n . I n  n o rm a l s k i n  
t r e a t e d  w i th  C h a rc o a l  O in tm e n t o n ly  a  t r a c e  o f  t h e  o in tm e n t  
i s  r e t a i n e d  i n  S im on*s l i n e s .  E x a m in a t io n  w i th  a  p o w e r fu l  
han d  l e n s  o r  b y  th e  d i s s e c t i n g  m ic ro s c o p e  show s t h a t  th e  
lo z e n g e - s h a p e d  a r e a s  o u t l i n e d  by  S im on*s l i n e s  a r e  f u r t h e r  
s u b d iv id e d ,  and  t h a t  t h e  p a t t e r n  o b t a i n e d  v a r i e s  i n  d i f f e r ­
e n t  p a r t s  o f  t h e  b o d y . F o r  i n s t a n c e ,  on  t h e  do rsum  o f  
th e  h a n d , th e  m ain  d i r e c t i o n  o f  S im on*s l i n e s  i s  s e e n  t o  
be t r a n s v e r s e ,  and  a s  t h e y  a p p ro a c h  t h e  u l n a r  s i d e  o f  t h e  
hand  th e y  bend  d i s t a l l y  i n  an  o b l iq u e  f a s h i o n .  A lth o u g h  
th e  m ain  d i r e c t i o n  i s  t r a n s v e r s e ,  e a c h  i n d i v i d u a l  l i n e  r u n s  
p a r a l l e l  t o  t h e  o t h e r  l i n e  f o r  o n ly  a  s h o r t  d i s t a n c e ,  a f t e r  
w h ich  i t  b e n d s  up  o r  dow n, i n t e r s e c t i n g  o t h e r  t r a n s v e r s e  
l i n e s  t o  e n c lo s e  th e  lo z e n g e - s h a p e d  a r e a s .  C u t t i n g  a c r o s s
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t h e  c o u r s e  o f  t h e s e  S im on*s l in e s  a r e  l e s s e r  l o n g i t u d i n a l  
l i n e s  w h ic h ,  on  t h e  dorsum  o f  t h e  h a n d , b e h av e  i n  a  s i m i l a r  
b u t  l e s s  r e g u l a r  m a n n e r . I n  c e r t a i n  p a r t s  o f  t h e  s k i n  
t h e s e  l e s s e r  m a rk in g s  a r e  p o o r ly  d e v e lo p e d ,  w h i le  i n  o t h e r  
p a r t s  t h e y  a r e  m uch m ore r e g u l a r ,  r u n n in g  r o u g h ly  p a r a l l e l  
t o  e a c h  o t h e r  i n  m ore o r  l e s s  s t r a i g h t  l i n e s .  T hey a r e  
v e ry  c l e a r l y  s e e n  on  th e  a n t e r i o r  a s p e c t  o f  t h e  a n k l e - j o i n t  
i n  t h e  m id - m a l l e o l a r  an d  t a r s a l  s p a c e s .  T hey  d i v i d e  th e  
lo z e n g e - s h a p e d  a r e a s  i n  t h i s  p a r t  o f  t h e  s k i n  i n t o  q u a d ­
r i l a t e r a l  a r e a s  o f  v a r i a b l e  s i z e .  The s i z e  o f  t h e s e  a r e a s  
v a r i e s  w i t h  a g e ,  b u t ,  w h ile  i t  may o f t e n  be  f a i r l y  u n ifo rm  
i n  one i n d i v i d u a l ,  i t  may v a r y  g r e a t l y  i n  d i f f e r e n t  i n d i v ­
i d u a l s  o f  t h e  same a g e .  B ecau se  o f  th e  w id e  r a n g e  i n  t h e  
s i z e  o f  t h e  n o rm a l a r e a s ,  i t  i s  p o s s i b l e  t o  g iv e  o n ly  a n  
a p p ro x im a te  i d e a  o f  t h e i r  s i z e  a t  th e  d i f f e r e n t  a g e s  by 
t a k i n g  th e  m ean o f  s i x  o b s e r v a t i o n s  f o r  e a c h  ag e  g ro u p .
I n  a n  i n f a n t  o f  s i x  m onths, t h e  a v e r a g e  s i z e  o f  th e  r e c t ­
a n g u la r  a r e a  i n  t h e  m id - m a l l e o l a r  r e g i o n  i s  0 .3 0  ran. b y  0 .6 0  
a m ., i n  a  c h i l d  tw o t o  t h r e e  y e a r s  o ld  0 .4 2  ran. b y  0 .7 0  ram., 
' i n  a  c h i l d  o f  s e v e n  t o  t e n  y e a r s  0 .4 5  mm. by  0 .9 1  ra n .,  and  
in  a n  a d u l t  0 .6 0  mm. b y  1 .0  ran. L o z e n g e -sh a p e d  a r e a s  a r e
p r e s e n t  on  t h e  dorsum  o f  t h e  f o o t  a n d  t h e i r  m ain  d i r e c t i o n  
i s  t r a n s v e r s e .  They a r e  s u b d iv id e d  by num erous f i n e  v e r t i c a l  
l i n e s  i n t o  lo n g  r e c t a n g u l a r  a r e a s .  O ver j o i n t s  s u c h  a s  t h e  
k n e e , e lb o w  o r  k n u c k le ,  th e  a r e a s  a r e  m a in ly  t r i a n g u l a r  i n
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s h a p e .  When v iew ed  fro m  th e  s u r f a c e ,  a l l  t h e s e  t r i a n g u l a r  
o r  r e c t a n g u l a r  a r e a s  a p p e a r  f l a t  and  sm o o th . O c c a s io n a l  
a r e a s  h a v e  a  f i n e  t r a n s v e r s e  l i n e  r u n n in g  a  s h o r t  d i s t a n c e  
i n t o  t h e  r e c t a n g l e  o r  t r i a n g l e ,  b u t  i n  n o rm a l s k i n  t h e r e  
i s  no  m ore s u b d i v i s i o n  o f  th e  a r e a  t h a n  t h i s .  S ee  P l a t e s  
3to>. 2 3 ,  24 a n d  2 5 .
( c )  V a r i a t i o n s  i n  th e  P a t t e r n  o f  S im on*s L in e s  a t  th e  
A n k le . ( i )  A nk le  K e r a t o s i s . The a p p e a ra n c e  o f  t h e  s k i n  
m a rk in g s  i n  i n f a n t s  and  young  c h i l d r e n ,  who a r e  l e a s t  
l i k e l y  t o  h a v e  b e e n  s u b j e c t e d  t o  e x t e r n a l  i n f l u e n c e s  o f  
p r e s s u r e ,  f r i c t i o n ,  o r  f e a t h e r i n g * ,  i s  t a k e n  a s  t h e  n o rm a l 
A p a r t  from  a n  i n c r e a s e  i n  t h e  s i z e  o f  t h e  r e c t a n g u l a r  o r  
t r i a n g u l a r  a r e a s ,  t h e  c h a r a c t e r s  o f  t h e  m a rk in g s  s e e n  i n  
in f a n c y  a r e  p r e s e n t  i n  o l d e r  c h i l d r e n  an d  a d u l t s  w hen t h e  
t e x t u r e  o f  t h e i r  s k i n  i s  sm o o th  an d  s o f t .  The f r e q u e n c y  
o f  v a r i a t i o n s  i n  t e x t u r e ,  an d  o f  o t h e r  m in o r  c h a n g e s  i n  t h e  
s k in  i n  o th e r w is e  h e a l t h y  i n d i v i d u a l s  i s  c o n f irm e d  b y  v a r i a  
t i o n s  i n  t h e  n o rm a l p a t t e r n  o f  s k i n  m a rk in g s  a s  s e e n  b y  
th e  m e th o d  d e s c r i b e d  a b o v e .
The m o st common a l t e r a t i o n  i n  th e  p a t t e r n  o f  S im on*s 
l i n e s  a t  t h e  a n k le  i s  a  c o a r s e n in g  o f  t h e  t r a n s v e r s e  and  
l o n g i t u d i n a l  l i n e s  and a  s u b d i v i s i o n  o f  t h e  r e c t a n g u l a r  
a r e a s  b y  o f f - s h o o t s  from  t h e s e  l i n e s .  The s u r f a c e  o f  t h e  
r e c t a n g u l a r  a r e a  may h a v e  a  s t i p p l e d  a p p e a ra n c e  o r  i t  m ay
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be d i v id e d  i n t o  e i g h t  t o  tw e lv e  s m a l l  ro u n d  s e e d - l i k e  b o d ie s  
o f  e q u a l  s i z e  and  s h a p e .  The g ro o v e s  b e tw e e n  t h e  s m a l l  
ro u n d e d  b o d i e s ,  w hen ex am in ed  b y  t h e  C h a rc o a l  O in tm e n t 
m e th o d , a r e  b la c k e n e d  an d  c o v e r  t h e  r e c t a n g u l a r  a r e a  w i th  
a  m o s a i c - l i k e  p a t t e r n .  T h is  ty p e  o f  s u b d i v i s i o n  o f  t h e  
r e c t a n g u l a r  a r e a  w i l l  be  r e f e r r e d  t o  a s  m o s a ic .  T h re e  
ty p e s  o f  m o sa ic  p a t t e r n  may be d e s c r i b e d .
(1 )  F i r s t  d e g re e  M o s a ic . The g ro o v e s  w h ic h  fo rm  t h e  
m o sa ic  a r e  s h a l lo w ,  an d  th e  l i t t l e  s e e d - l i k e  b o d ie s  a r e  
f l a t  and  a lm o s t  l e v e l  w i t h  t h e  r e s t  o f  t h e  s k i n  s u r f a c e .
(2 )  S eco n d  D eg ree  M o s a ic . The g ro o v e s  a r e  d e e p e r  
and t h e  s e e d - l i k e  b o d ie s  a r e  r a i s e d  i n  a  r e g u l a r  f a s h i o n  
l i k e  l i t t l e  h i l l o c k s ,  g i v in g  a n  a p p e a ra n c e  s i m i l a r  t o  s e e d s  
on  a  r a s p b e r r y .
(3 )  I r r e g u l a r  M o sa ic  P a t t e r n .  O c c a s io n a l ly  t h e  r e c t ­
a n g u la r  a r e a s  a r e  s u b d iv id e d  b y  a  d e e p  m o sa ic  p a t t e r n  b u t  
th e  s k i n  s u r f a c e  i s  v e r y  i r r e g u l a r .  T h is  i s  d u e  t o  t h e  
f a c t  t h a t  i n  a  g ro u p  o f  f i v e  o r  s i x  r e c t a n g u l a r  a r e a s  t h e  
s e e d - l i k e  b o d ie s  a r e  c o n s i d e r a b ly  r a i s e d ,  w h i le  i n  a n  
a d ja c e n t  g ro u p  o f  r e c t a n g u l a r  a r e a s  t h e y  a r e  f l a t ,  a n d  b y  
c o m p a ris o n  w i t h  t h e  fo rm e r  may e v e n  a p p e a r  d e p r e s s e d .
F r e q u e n t l y  th e  r e c t a n g u l a r  a r e a s  a r e  s u b d iv id e d  by  
g ro o v e s  w h ic h  b r e a k  th em  up  i n t o  s m a l l e r  p a r t s  o f  i r r e g u l a r  
shape  an d  s i z e .  T h is  a r r a n g e m e n t  w i l l  b e  c a l l e d  ^ i r r e g u l a r  
s u b d i v i s i o n 1. I t  i s  u n l ik e  t h e  m o sa ic  p a t t e r n  i n  t h a t  t h e
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l a t t e r  i s  e s s e n t i a l l y  r e g u l a r .
When t h e  s t r a tu m  oorneum  i s  h y p e r t r o p h i e d ,  S im on*s 
l i n e s  a n d  th e  v a r i o u s  s u b d i v i s i o n s  o f  t h e  r e c t a n g u l a r  a r e a s  
becom e m ore m a rk e d . The am ount o f  C h a rc o a l  O in tm e n t w h ic h  
th e y  r e t a i n  i s  a  ro u g h  g u id e  t o  t h e  e x t e n t  o f  t h e  h y p e r ­
k e r a t o s i s .  D e t a i l s  o f  t h i s  s u b d i v i s i o n  may be q u i t e  o b ­
v io u s  w i t h o u t  s p e c i a l  t r e a tm e n t*  s in c e  d u s t  an d  d i r t  may be  
d e p o s i t e d  i n  t h e  g r o o v e s .  See P l a t e s  No. 2 6 ,  2 7 ,  2 8 ,  2 9 ,
3 0 , 3 1 , 32 and  3 3 .
T h e re  may b e  g r o s s  h y p e r t r o p h y  o f  t h e  s t r a tu m  corneurn 
w i th o u t  s u b d i v i s i o n  o f  t h e  r e c t a n g u l a r  o r  q u a d r i l a t e r a l  a r e a s .  
I n  t h i s  c a s e  t h i c k  h a r d  p la q u e s  o f  h y p e r k e r a t o s i s  a r e  s e e n  
a r r a n g e d  i n  l i t t l e  s q u a r e s  o r  r e c t a n g l e s .  Deep g ro o v e s  
w h ich  may c o n t a i n  d i r t  p a r t i c l e s ,  l i e  b e tw e e n  t h e s e  p la q u e s  
and c o r r e s p o n d  t o  S im o n 's  l i n e s  and t h e  l e s s e r  v e r t i c a l  l i n e s  
a t  t h e  a n k l e .  T h e i r  d e p th  i s  c a u s e d  b y  a  h e  a p in g - u p  o f  t h e  
s u p e r f i c i a l  l a y e r s  o f  t h e  e p i t h e l i u m  c o v e r in g  t h e  r e c t a n g u l a r  
a r e a s .  A s i m i l a r  t y p e  o f  k e r a t o s i s  on  t h e  k n ee  o r  e lb o w  
w here t h e  n a t u r a l  a r e a s  a r e  t r i a n g u l a r ,  w ou ld  p r e s e n t  t r i ­
a n g u la r  i n s t e a d  o f  q u a d r i l a t e r a l  p l a q u e s .  The c h a n g e s  i n  
t h i s  ty p e  o f  c a s e  a r e  s o  g r o s s  t h a t  i t  i s  u n n e c e s s a r y  t o  
use C h a rc o a l  O in tm e n t t o  p i c k  o u t  t h e  d e t a i l s .  The s u r f a c e  
o f th e  p la q u e  i s  h a r d ,  sm o o th , s e m i - t r a n s l u c e n t ,  a n d  o f  a  
y e l lo w is h  c o l o u r .  On c lo s e  i n s p e c t i o n ,  th e  b a s e s  o f  t h e  
g ro o v es a p p e a r  r e d  i n  c o l o u r .  When th e  p la q u e s  a r e  s o f t e n e d
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and rem o v ed , t h e  -u n d e r ly in g  s k i n  i s  s e e n  t o  h e  s w o l le n ,  p r o ­
d u c in g  d i s t o r t i o n  and  e n la rg e m e n t  o f  t h e  r e c t a n g u l a r  a r e a s ,  
th e  s u r f a c e s  o f  w h ic h  a re  i r r e g u l a r l y  s t i p p l e d  o r  p i t t e d #  
A d ja c e n t  a r e a s  may show  a  m o sa ic  p a t t e r n  o r  i r r e g u l a r  s u b ­
d i v i s i o n .  See P l a t e s  N o. 34 a n d  3 5 .
The c h an g e  from  n o rm a l t o  a b n o rm a l s k i n  m a rk in g s  may 
be g r a d u a l  o r  a b r u p t .  When a  su d d e n  ch an g e  o c c u r s ,  th e  
c h a r a c t e r i s t i c s  o f  b o th  n o rm a l an d  a b n o rm a l m a rk in g s  a r e  
v e ry  s t r i k i n g .  On t h e  n o rm a l s i d e ,  S im o n !s l i n e s  a lw a y s  
a p p e a r  v e r y  s u p e r f i c i a l ,  a n d  t h e  a r e a s  w h ic h  t h e  g ro o v e s  
o u t l i n e ,  e x t r e m e ly  sm o o th  and  s h i n y  b y  c o m p a r is o n  w i t h  t h e  
ro u g h  b r o k e n - u p  a r e a s  o r  t h e  g r o s s l y  t h i c k e n e d  p la q u e s  on  
th e  k e r a t o t i c  s i d e .
A n k le  K e r a t o s i s  h a s  b e e n  s u b d iv id e d  on  c l i n i c a l  g ro u n d s  
in to  t h r e e  d e g r e e s  f o r  c o m p a ra t iv e  p u r p o s e s .  D o u b tfu l  
K e r a to s i s  h a s  a l s o  b e e n  r e c o g n i s e d ,  b u t  s i n c e  i t  i s  n o t  a s ­
s o c i a t e d  w i th  a  p a lp a b le  t h i c k e n i n g  o f  th e  s k i n ,  i t  h a s  b e e n  
g ro u p ed  w i t h  s k i n s  sh o w in g  no  e v id e n c e  o f  k e r a t o s i s .
The f o l lo w in g  a b n o rm a l s k i n  m a rk in g s  o c c u r  i n  t h e  d i f ­
f e r e n t  d e g r e e s  o f  A nk le  K e r a t o s i s .
D o u b tfu l  K e r a to s i s : -  C o a rse  m a rk in g s  o c c u r  w i th  o r
w i th o u t  s u p e r f i c i a l  s u b d i v i s i o n ,  o r  a  f i r s t  d e g re e  
m o sa ic  p a t t e r n  i n  t h e  r e c t a n g u l a r  a r e a s .
F i r s t  D e g re e  K e r a t o s i s : -  C o a rse  m a rk in g s  a r e  s e e n  w i t h  
se c o n d  d e g re e  T n o s a ic ,  s t i p p l i n g ,  o r  i r r e g u l a r  s u b ­
d i v i s i o n  o f  t h e  r e c t a n g u l a r  a r e a s .
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S e c o nd D egree  K e r a t o s i s : -  An i r r e g u l a r  m o sa ic  p a t t e r n  
may o<& ur^>ijfc m ore o f t e n  t h e  c h a n g e s  s e e n  i n  
F i r s t  D e g re e  K e r a t o s i s  a r e  p r e s e n t  t o  a  m ore 
m ark ed  e x t e n t .  The g ro o v e s  a r e  d e e p e r  an d  r e ­
t a i n  m ore o f  t h e  C h a rc o a l  O in tm e n t. S m a ll 
k e r a t o t i c  p la q u e s  may be  s e e n .
T h i r d  D eg ree  K e r a t o s i s : -  T h ic k  k e r a t o t i c  p la q u e s  o c c u r  
w i th  v e r y  d e e p  g ro o v e s  b e tw e e n  th e m , g iv in g  a n  
a p p e a ra n c e  o f  f i s s u r i n g .
f e a t h e r in g 1 . The c h a r a c t e r i s t i c  l e s i o n  o f  
a c u t e  f e a t h e r i n g 1 i s  th e  f o r m a t io n  o f  1c h a p s 1 , w h ic h  a r e  
t r u e  f i s s u r e s  o f  t h e  e p id e r m is  i n  th e  d i r e c t i o n  o f  th e  
S im o n 1 s  l i n e s .  T hey  may e x te n d  f o r  a  d i s t a n c e  o f  tw o o r  
m ore r e c t a n g u l a r  a r e a s .  I n  f r o n t  o f  t h e  a n k le  t h e y  may 
be  e i t h e r  t r a n s v e r s e  o r  l o n g i t u d i n a l .  T ow ards t h e  m id d le  
t h i r d  o f  t h e  l e g  a n t e r i o r l y ,  t h e y  fo rm  a  s e m i c i r c u l a r  p a t ­
t e r n  w i th  t h e  c o n v e x i ty  u p w a rd s . The b a s e  o f  t h e  f h a p 1 
i s  a  d e e p  r e d  c o l o u r ; I t  may b l e e d  r e a d i l y  o r  se rum  may be 
s e e n  t o  ex u d e  from  i t .  T h is  i s  i n t e r p r e t e d  a s  i n d i c a t i n g  
i t s  p e n e t r a t i o n  o f  t h e  c o r iu m . The s k i n  a d j a c e n t  t o  t h e  
’c h a p 1 a p p e a r s  s w o l l e n ,  and  s t i p p l i n g  o f  t h e  r e c t a n g u l a r  
a r e a s  may b e  s e e n .  See P l a t e  No. 3 6 . W ith  h e a l i n g  o f  
t h e  fc h a p ! a  l i n e a r  s c a b  d e v e lo p s .  The s u r r o u n d in g  s k i n  
i s  r e d  due t o  e n g o rg e m e n t o f  t h e  c a p i l l a r i e s ,  and  t h e  s u r ­
f a c e  i s  c o v e re d  w i th  f i n e  w h i t e  p ow dery  s c a l e s .  A ty p e  
o f  t h i c k e n i n g  o f  t h e  a n k le  s k i n  o c c u r s ,  i n  w h ic h  p la q u e s  o f  
h y p e r k e r a t o s i s  a r e  p r e s e n t  b u t  a r e  l e s s  a d h e r e n t  t o  t h e  
u n d e r ly in g  s k i n  t h a n  i s  u s u a l  i n  t y p i c a l  se c o n d  o r  t h i r d
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d e g re e s  o f  A nk le  K e r a to s i s #  The p la q u e s  may b e  l i f t e d  u p ­
w ard s  s l i g h t l y  a t  t h e i r  e d g e s ,  g i v in g  a  s u g g e s t i o n  o f  s c a l e  
f o r m a t io n .  T h is  ch an g e  i s  b e l i e v e d  t o  b e  a s s o c i a t e d  w i th  
• w e a th e r in g 1, a n d  i s  f r e q u e n t l y  s e e n  a t  o r  ab o v e  t h e  s u p r a ­
m a l l e o l a r  a r e a s  i n  c h i l d r e n  w i t h  s e c o n d  o r  t h i r d  d e g r e e s  o f  
k e r a t o s i s .  See P l a t e  No. 3 7 . I n  • w e a th e r in g 1 o f  t h e  
s k i n ,  t h e r e  may be m uch ro u g h e n in g  w i th o u t  a  c o r r e s p o n d in g  
d e g re e  o f  s k i n  t h i c k e n i n g .  The ro u g h e n e d  s c a l y  s k i n  r e ­
t a i n s  th e  C h a rc o a l  O in tm e n t e v e n  m ore t h a n  k e r a t o t i c  s k i n ,  
and  a s  a  r e s u l t  t h e  s k i n  s u r f a c e  may a p p e a r  v e r y  b l a c k .  
T h e r e fo r e  t h e  am oun t o f  C h a rc o a l  O in tm e n t r e t a i n e d  on  t h e  
s k i n  i s  n o t  o f  i t s e l f  a n  i n d i c a t i o n  o f  t h e  d e g re e  o f  k e r a ­
t o s i s .
( i i i )  O th e r  M in o r A b n o r m a l i t i e s . S c a r s  a p p e a r  a s  
opaque  w h i te  s h in y  p a tc h e s  o r  s t r e a k s  In  w h ic h  s k i n  m a rk in g s  
a r e  a b s e n t .
The s k i n  s u r r o u n d in g  l o c a l i s e d  in f la m m a to ry  a r e a s  on  
th e  f o o t ,  s u c h  a s  c h i l b l a i n s  o r  p r e s s u r e  m ark s  fro m  i l l -  
f i t t i n g  b o o t s  may show  a  w e l l - m a r k e d  m o sa ic  p a t t e r n  w i t h o u t  
an  a p p r e c i a b l e  t h i c k e n i n g  o f  t h e  e p id e r m i s .
(2 ) H i s t o l o g y .
D e s c r i p t i o n  o f  th e  M ain H i s t o l o g i c a l  F e a t u r e s . S e c t io n s  
o f  t h e  s k i n  w e re  o b t a in e d  f o r  s tu d y  o f  t h e  h i s t o l o g y  o f
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A nkle K e r a t o s i s  fro m  b i o p s i e s  i n  th e  f o l lo w in g  c a s e s .
( a )  A c a s e  o f  f i r s t ,  s e c o n d , and  t h i r d  d e g re e  k e r a t o s i s  
o f t h e  s k i n  o v e r  th e  Tendo A c h i l l e s  a t  th e  b o o t - t o p  l e v e l  i n  
a boy  w e a r in g  b o o t s .  S ee  P l a t e s  N o, 38 and  3 9 .
(b )  A c a s e  o f  s e c o n d  ( a lm o s t  t h i r d )  d e g re e  k e r a t o s i s  
from th e  m id - m a l l e o l a r  r e g i o n  o f  th e  f o o t  i n  a  b o y  w e a r in g  
b o o t s •
( c )  A c a s e  o f  ’w e a t h e r i n g ’ o f  th e  f o o t  i n  th e  t a r s a l  
r e g io n  w i th o u t  any  e v id e n c e  o f  k e r a t o s i s .
(d )  A c a s e  o f  se c o n d  d e g re e  k e r a t o s i s  w i th  a  w e l l -  
m arked m o sa ic  p a t t e r n  i n  a  b o y  who w ore  s h o e s .
( e )  A c a s e  o f  m arked  s e c o n d  d e g re e  k e r a t o s i s  w i th  
’w e a th e r in g ’ and ’c h a p ’ f o r m a t io n  i n  a  b o y  who w ore b o o t s .
The b io p s y  i n  t h i s  c a s e  was made i n  t h e  m i d - s u p r a - m a l l e o l a r  
r e g io n .  I n  th e  p ro x im a l  p a r t  o f  t h e  s e c t i o n  b o th  k e r a t o s i s  
and ’ w e a t h e r i n g ’ w ere  p r e s e n t ,  w h i le  i n  t h e  d i s t a l  p a r t  
on ly  k e r a t o t i c  c h a n g e s  w ere  s e e n .
The m ain  f e a t u r e s  o f  t h e  s e c t i o n s  w i l l  now be d e s c r i b e d .
S e c t i o n  ( a ) . T h e re  i s  a  w e l l  m arked  h y p e r k e r a t o s i s  
w ith  g r o s s  t h i c k e n i n g  o f  t h e  s t r a tu m  co rn eu m , t h e  s u r f a c e  o f  
which i s  i r r e g u l a r  g i v in g  i t  a  p a p i l l i f o r m  a p p e a r a n c e .  I n  
the d e p r e s s io n s  o r  g ro o v e s  o f  th e  s u r f a c e ,  t h e  c o n t i n u i t y  
of th e  e p i t h e l i a l  squam es i n  t h e  s t r a tu m  corneum  i s  b r o k e n ,  
form ing * c r a c k s ’ i n  w h ic h  d i r t  and  c h a r c o a l  p a r t i c l e s  a r e
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v i s i b l e .  The p a p i l l a e  a r e  b r o a d  an d  r e l a t i v e l y  s h o r t  an d  
some o f  th em  a p p e a r  t o  b e  com pound i n  n a t u r e .  The i n t e r -  
p a p i l l a r y  p r o c e s s e s  a r e  v e ry  n a rro w  e x c e p t  a t  f a i r l y  r e g u l a r  
i n t e r v a l s  w h ic h  c o r r e s p o n d  t o  d e p r e s s io n s  o f  th e  e p id e r m i s .
A t th e  b a s e  o f  t h e s e  d e p r e s s i o n s ,  t h e  re t©  p e g s  h av e  a  
r e c t a n g u l a r  fo rm . The s t r a tu m  g ra n u lo su m  i s  r e g u l a r  
th r o u g h o u t  and  t h e  s t r a tu m  lu c id u m  i s  a l s o  c l e a r l y  s e e n .
The c o riu m  d o e s  n o t  show an y  m ark ed  a b n o r m a l i ty  b u t  t h e  
w a l l s  o f  t h e  b lo o d  v e s s e l s  a p p e a r  r a t h e r  m ore c e l l u l a r  t h a n  
n o rm a l.  See P l a t e  No. 4 0 .
S e c t i o n  ( b ) . The s e c t i o n  i n  th e  s e c o n d  c a s e  o f  k e r ­
a t o s i s  r e s e m b le s  t h e  f i r s t  i n  i t s  m a jo r  p o i n t s  -  t h e  h y p e r ­
k e r a t o s i s ,  th e  o c c u r r e n c e  o f  some com pound p a p i l l a e  and  th e  
o c c a s i o n a l  b r o a d  r e c t a n g u l a r - s h a p e d  i n t e r p a p i l l a r y  p r o c e s s e s *  
T h e re  a r e  a l s o  num erous Tc ra c k s *  i n  th e  s t r a tu m  corneum  i n  
w h ic h  c h a r c o a l  and  d i r t  p a r t i c l e s  a r e  s e e n .  The f o l lo w in g  
a d d i t i o n a l  c h a n g e s  w e re  n o t e d .  (1 )  A t t h e  b a s e s  o f  som e 
o f  t h e  ‘c ra c k s *  s m a l l  w edges o f  p a r a k e r a t o s i s  o c c u r ,  a n d
(2 )  t h e  s t r a tu m  g ra n u lo su m  fo rm s a  l a y e r  o f  v a r i a b l e  d e p th ,  
b e in g  t h i c k e s t  i n  t h e  i n t e r p a p i l l a r y  p o r t i o n  and  beco m in g  
n a rro w  to w a rd s  t h e  c r e s t  o f  e a c h  p a p i l l a .
S e c t i o n  ( c ) .  T h e re  i s  some h y p e r k e r a t o s i s  a n d  w h i le  
th e  s u r f a c e  o f  t h e  s t r a tu m  corneum  i s  f a i r l y  e v e n ,  i t  i s  
i n t e r r u p t e d  b y  ‘ c r a c k s * .  Some o f  t h e  c r a c k s  a r e  a s s o c i a t e d  
w i th  p a r a k e r a t o t i c  w e d g e s , o t h e r s  a p p e a r  a s  s im p le  b r e a k s  i n
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D raw ing o f  th e  m ain  S im on’s L in e s  i n  s k in  o f  
m i d - t a r s a l  r e g io n  p r i o r  to  b io p s y  ( d ) .  B lack  
d o t t e d  l i n e s  show th e  p o s i t i o n  o f  th e  i n c i s i o n s .  
The sp ec im en  s e n t  f o r  h i s t o l o g i c a l  e x a m in a t io n  
m ea su re d  2J- cm by §■ cm. I t  c o n ta in e d  17 to  18 
S im on’ s L in e s  and  a p p ro x im a te ly  95 s e e d - l i k e  
b o d ie s  w h ic h  form ed th e  m o sa ic  p a t t e r n .
See P l a t e  N o .43 and  P ig .N o .21 .
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the c o n tin u ity  of the epiderm is w ithou t any underly ing  
p arak era to s is*  See P la te s  No. 41 and 42. The in te r -  
p a p i l la ry  p rocesses supporting  the ’c ra c k s1 of th e  stratum  
corneura tend to  be broader and more re c ta n g u la r  in  shape.
The stra tum  granulosum is  i r r e g u la r  in  depth  a f t e r  the  man­
ner seen in  S ec tion  (b) and only  a tra c e  of s tra tu m  lucidum 
can be 3een* No abnorm ality  of the corium was observed* 
Sect i o n (d ) . This b iopsy  was made fo r  the purpose 
of determ ining th e  cause of th e  mosaic p a t te rn  which so 
fre q u e n tly  occurs. C l in ic a l ly ,  the  sk in  in  t h i s  case was 
considerab ly  th ickened  and very  dry  and a f te r  the  a p p lic a ­
t io n  of Charcoal Ointment showed a well-marked mosaic p a t ­
te rn  of th e  second deg ree . The area  to  be sec tioned  was 
marked o ff  w ith  ca rb o l-fu c h s in  and measured. Simon’s l in e s  
were enumerated as were the  approximate number o f se e d -lik e  
bodies which give r i s e  to  the mosaic p a t te rn .  The d e ta i l s  
are shown in  F ig . 20* In  the  photograph o f th e  s e c tio n  
(P la te  No. 43) groups of fo u r to  seven p a p illa e  are seen 
separa ted  by dep ressions o f th e  ep iderm is. At th e  base 
of each d ep ressio n  the  r e te  peg has a re c ta n g u la r  form.
The t o t a l  number of dep ressions or grooves in  the  s e c tio n  
corresponds to  the  number of Simon’s l in e s  (17) enumerated 
before the b iopsy  wa3 made. The su rface  of the  s e c tio n  
is  a lso  seen to  be fu r th e r  subdivided by l i t t l e  h i l lo c k s  
formed by th e  p a p illa e  and th e i r  e p i th e l i a l  covering . In
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a normal sk in , the  i r r e g u la r  su rface  of th e  p a p illa e  i s  
smoothed over by the  stratum  mucosum so th a t  the  stratum  
granulosum, stra tum  lucidum , and stratum  corneum are  re g u la r  
in  o u t l in e . That the  p e rs is te n c e  o f th i s  p a p illifo rm  
arrangement on th e  sk in  su rface  i s  re sp o n sib le  f o r  the  
mosaic p a t te rn  described, was confirmed by enum eration of 
these  p ro je c tio n s  befo re  and a f te r  s e c tio n , when they  were 
found to  correspond almost e x a c tly . The p a t te rn  of th e  
p a p illa e  in  t h i s  specimen is  re g u la r , th e re  i s  no g rea t 
v a r ia b i l i ty  in  the th ick n ess  of th e  in d iv id u a l la y e rs , 
compound p a p illa e  are  ab sen t, as are the  1 c ra c k s1 in  the  
stratum  corneum seen in  the preceding  s e c tio n s .
S ec tion (e ) .  This s e c tio n  was taken from an a rea  
showing k e ra to s is  in  i t s  d i s t a l  h a l f  and marked f e a t h e r ­
in g 1 in  i t s  proxim al h a l f .  The epiderm is and c u t is  are 
th ickened . In  the fk e r a to t i c T a rea , the  p a p illa e  of the 
corium are long , m oderately c y l in d r ic a l  and o cc as io n a lly  
compound. The stra tum  granulosum s ta in s  deeply  and is  
f a i r l y  re g u la r  in  o u tl in e . The in te rp a p i l la ry  p rocesses 
are m oderately  bulky. In  the fw ea thering1 a re a , the 
p a p illa e  are sh o r te r  and b roader, and the stratum  granulosum 
is  le s s  d i s t in c t  due to  sm allness and d iffu se n e ss  of th e  
kera tohyaline  g ran u le s . P a ra k e ra to s is  i s  seen to  occur 
as a sh ee t o f a c id o p h ilic  e p i th e l i a l  squames w ith  pyknotic 
n u c le i. There are in  a d d itio n  th ree  sm all wedges of para­
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k e ra to s is  a t  the  b ases of 1c ra c k s1 In  th e  epiderm is sim­
i l a r  in  n a tu re  to  th o se  desc rib ed  in  se c tio n s  (b) and (c ) .  
This p a ra k e ra to s is  i s  always a s so c ia te d  w ith  b ra c k s 1. I t  
may extend in  a cone-shaped fa sh io n  f o r  some 80^  on e i th e r  
side and below the deep te rm in a tio n  of the  * c ra c k 1, o r i t  
may form a shee t of p a ra k e ra to s is  which b rid g es  th e  a rea  
between two ad jo in in g  c rack s . The l a t t e r  appearance i s  
b e liev ed  to  occur when a su rface  d ep ress io n , supported by 
i t s  p a ra k e ra to tic  wedge, i s  cu t lo n g itu d in a lly . The shee t 
of p a ra k e ra to s is  extends f o r  about 80 /a beyond the  f a r  s id e  
of the  l a s t  1 crack* . C o rn if ic a tio n  doe3 not seem to  be 
complete even in  the  k e ra to tic  a re a s  as  th e re  a re  through­
out the  s e c tio n  e longated  b a so p h ilic  f i e ld s  between th e  
lay e rs  of squames in  th e  stra tum  corneum. This produces 
a lack  of homogeneity which i s  a  fe a tu re  of th e  normal 
stratum  corneum. See P la te  No. 44.
DISCUSSION.
(1) Ankle K e ra to s is . The main h is to lo g ic a l  fe a tu re s  
of Ankle K era to s is  appear to  be a  h y p e rk e ra to s is  w ith  i r ­
re g u la r i ty  of the  sk in  su rfa c e , producing ‘cracks* in  the  
stratum  corneum, in  which ex traneous p a r t i c l e s ,  d u s t ,  d i r t ,  
and ch a rco a l, c o l l e c t .  The p a p il la e  tend  to  be b roader 
and s h o r te r  than  norm al, and a t  the  base of each su rface  
depression , the  r e te  pegs a re  re c ta n g u la r  in  shape. The
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s t r a t a  granulosum i s  re g u la r  and s ta in s  deep ly . These 
changes a re  b e s t seen in  s e c tio n  (a ) .  See P la te  No. 40.
The presence o f d i r t  and charcoal p a r t ic le s  in  th e  
’cracks* o f the ep ith e liu m , excludes th e  p o s s ib i l i ty  th a t 
they might be a r te f a c ts  caused during p re p a ra tio n  of the 
s e c tio n . The almost constan t presence of re c ta n g u la r  
re te  pegs a t  the base of the  su rface  d ep ress io n s , suggests 
th a t  the l a t t e r  are anatom ical f e a tu re s .  In  s e c tio n  (d ) 
a very  c lo se  c o r re la t io n  was found between th e  number of 
Simon’s l in e s  before b iopsy , (see P ig . 20 opposite  page 127), 
and the  number of su rface  depressions in  the  s e c tio n . See 
P late  No. 43. In  d esc rib in g  th e  sk in  fu rrow s, Simon (1873) 
sa id  th a t  they  were caused by dep ressions o f the epiderm is 
between groups of p a p i l la e .  I t  can be assumed th a t ,  in  
se c tio n  (d) a t  l e a s t ,  su rface  depressions of the epiderm is 
rep resen t Simon’s l in e s .
The mosaic p a t te rn  so fre q u e n tly  seen  in  minor sk in  
ab n o rm a litie s , has been shown to  be caused by sw elling  of 
the p a p il la e  of the  coriun and a corresponding i r r e g u la r i ty  
of th e i r  e p i th e l i a l  covering .
(2) ’W eathering’ . Where ’w ea thering ’ occurs, hyper­
k e ra to s is  i s  a lso  seen , b u t the  main fe a tu re s  a re  wedges of 
p a rak era to sis  which seem to  form a t the  bases of the ’c ra c k s ’, 
since many ’c ra c k s ’ occur w ithou t a sso c ia te d  p a ra k e ra to s is  
but the  rev e rse  has not been observed. The ta n g e n tia l
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d is tan ce  from the edge of th e  p a rak era t o tic  area to  the 
cen tre  of th e  ’ crack* was found to  measure 8 0 ^  on e i th e r  
s ide  of th e  ’c ra c k ’ , in  the th re e  se c tio n s  in  which th i s  
fe a tu re  occurred . The th ick n ess  of each p a ra k e ra to tic  
a rea  r a p id ly  f a l l s  o ff  towards i t s  edge, g iv in g  is o la te d  
areas a cone-shaped appearance. In  some cases however, 
apparen tly  when one of th e  ’cracks* i s  cut lo n g itu d in a lly , 
the p a ra k e ra to s is  forms a sheet o f c e l l s  in  the  deepest 
lay e rs  of th e  stratum  corneum. Prom th e  h is to lo g ic a l  
appearances and from the c l in ic a l  f in d in g s , i t  i s  suggested 
th a t  ’cracks* w ith  p a ra k e ra to tic  wedges a t  t h e i r  base may 
in  some cases re p re se n t ’chaps’ cut tra n sv e rse ly .
The h is to lo g ic a l  changes b e lieved  to  be c h a ra c te r is t ic  
of ’weathering* are  b e s t seen in  se c tio n  (c ) .  (See P la te s  
No. 41 and 4 2 .)  The c l in i c a l  d iagnosis  in  th i s  case was — 
Moderate ’Weathering* w ith  ’Chap* form ation and w ithou t any 
evidence of K e ra to s is . The main fe a tu re  of the  ’w eather­
ing* end of se c tio n  (e) a lso  c lo se ly  correspond to  th i s  de­
s c r ip t io n . (See P la te  No. 44 ). Some degree of p a ra ­
k e ra to s is  i s  a lso  p re sen t in  s e c tio n  (b) and i f  th e  above 
deductions are c o r re c t ,  th is  p a ra k e ra to s is  mi^ht be tak en  
to  in d ic a te  the  presence of ’w ea thering ’ although c l i n i c a l l y  
the case was thought to  re p re sen t K era to sis  only*.
P a rak e ra to s is  i s  found in  a s so c ia tio n  w ith  sc a ly  sk in  
le s io n s , and in  ty p ic a l  ’w eathering*, f in e  w hite powdery
fa b le' , j
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MICROMETER READINGS OP BIOPSY SECTIONS
Section  (a) Section  (b) Section  (c) S ection  (d) S ection  (e) S ec tion  (e)
F irst,S econd  
and Third 
Degree 
K era tosis
Second
Degree
K era to sis
’W eathering’ 
w ith  
’Chap’ Formation
Mosaic P a tte rn  
in
Second Degree 
K era to s is
Second
Degree
K era to sis
K era to sis  
and 
’W eathering’
A A A A A A
Maximum Thickness 
of C utis 140.0 130.0 96.0 93.0 97.0 97.0
Average Length 
of P a p illa e 15.6 19.0 15.1 18.0 21.7 13.1
Average Width of 
P a p illa e  a t  Tip 7 .6 3 .4 3 .6 3 .2 4 .6 5.9
Average Width of 
P a p illa e  a t  Base 10.6 6 .0 4.7 6.3 6.5 7 .7
Average spacing 
i . e .  w idth  of ten  
p a p illa e  and ten  
in te rp a p il l i fo rm  
processes 124.0 106.0 109.0 112.0 135.0 101.0
Thickness of 
Stratum Granulosum 1.4 4 .1  to  2 .1 4 .7  to  2 .8 1 .6 4 .8  to  3 .0 1 .6
Thickness of 
Stratum  Lucidum 1.3 tra c e tra c e tra c e 0.3 —
Thickness of 
Stratum  Corneum 10 to  50 33.0 17.8 6.7 27 .4 —
Average Thickness 
of P a ra k e ra to tic  
a rea 0 2 .4 11.9 0 0 4 .7
Thickness of 
P a ra k e ra to tic  area  
a t  cracks mm mm mm mm «  mm 6.6
Width of r e te  peg 
a t  base of Simon’s 
Line -- — 38.6 ------- - -
T ab le  XIV
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sca le s  are seen . I t  has been noted th a t  in  a few cases of 
Ankle K era to sis  th e  edges o f the  k e r a to t ie  plaques are 
l i f t e d  upwards, g iv ing  the  appearance o f e a r ly  sca le  forma­
t io n .  The a s so c ia tio n  o f k e ra to s is  and f e a th e r in g 1 in  
the  same case , and the occasional d i f f i c u l t y  o f decid ing  
where th e  one process begins and the o th er ends, has been 
d esc rib ed . Hot in fre q u e n tly  i t  i s  obvious th a t  bo th  cond i­
tio n s  are p re se n t to g e th e r  in  the same p o r tio n  o f sk in .
I t  i s  not su rp r is in g  th e re fo re  to  f in d  h is to lo g ic a l  e v i­
dence o f f e a th e r in g 1 in  a case diagnosed c l i n i c a l l y  as 
K e ra to s is .
In  Table XIV are given th e  d e ta i le d  measurements of 
the p r in c ip a l  fe a tu re s  o f the  b iopsy  sec tions*
(3) C ongenital Ich th y o sis  and Ankle K e ra to s is . Since 
a l l  cases of co n g en ita l ic h th y o s is  show a second o r th i r d  
degree of Ankle K e ra to s is , i t  i s  in te r e s t in g  to  compare th e  
h is to lo g ic a l  fin d in g s  in  the  two co n d itio n s . In  re p o r ts  
of the  h is to lo g y  of ichthyosis^ the p r in c ip a l  change c o n s is ts  
of h y p e rk e ra to s is  in  which th e  horny lay e r forms a loose  
network. The g ran u la r lay e r is  e i th e r  absent o r decreased  
in  dep th  (Andrews, 1938. P e rc iv a l e t  a l .  1946). There 
is  th in n in g  of the p r ic k le - c e l l  lay e r and f la t te n in g  o f th e  
p a p illa ry  body so th a t  the l in e  between th e  e p id e r m is  and 
the corium may become alm ost s t r a ig h t  (MacLeod & Muende, 
1945). In  a l l  th e  se c tio n s  of Ankle K era to sis  which were
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examined, the g ran u la r lay e r was q u ite  d i s t in c t ,  measuring 
1 .4  to  4 .8  /ul in  dep th . The p a p i l la ry  bodies a lso  remained 
q u ite  d i s t in c t .  I t  seems probable th a t  the  k e ra to s is  seen 
a t the  ankle in  co n g en ita l ic h th y o s is  i s  merely an in crease  
in  the  genera l p a th o lo g ica l process a t  th a t  p a r t ,  bu t th a t  
minor trauma may provide the  stim ulus fo r  i t s  lo c a l i s a t io n .
C. GENERAL REVIEW OF THE CLINICAL COURSE.
The o u ts tand ing  fe a tu re  of th e  c l in i c a l  course of 
Ankle K era to s is  i s  i t s  seasonal in c id en ce . There is  a 
tendency fo r  a f i r s t  degree k e ra to s is  to  become a second 
degree o r a th i r d  degree k e ra to s is  towards December, Janu­
ary and February, and th en  improve g rad u a lly  during  the  
succeeding months, sometimes d isap p earin g  a lto g e th e r  in  th e  
Summer. A c h ild  may be fre e  from k e ra to s is  most o f th e  
year and show only  m ild changes in  two or th ree  of th e  
w in ter months. Not a l l  cases of th i r d  degree k e ra to s is  
d isappear in  th e  Summer, b u t most o f them improve to  a t  
le a s t  a second degree and more o ften  a f i r s t  degree k e ra ­
to s i s .  In  a d d itio n  the a rea  of sk in  a f fe c te d  becomes much 
reduced in  s iz e .  Only a sm all m in o rity  of c h ild re n  f a i l  
to show a seasonal improvement. This cycle of events may 
be rep ea ted  every year between the ages of f iv e  o r s ix  years 
and adolescence, a f te r  which k e ra to s is  i s  uncommon and l i t t l e
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more th an  a f i r s t  degree change is  ever seen .
K era to sis  is  c lo se ly  re la te d  to  the  type of footw ear 
worn and i t s  s i t e  may change i f  hoots are  worn in s tead  of 
shoes, and v ic e -v e rsa . I f  fo r  any reason the sk in  i s  p ro­
te c te d  from exposure to  the w eather o r from f r i c t i o n ,  th e  
k e ra to s is  may improve or d isappear a l to g e th e r .  This occurs 
during  i l ln e s s e s ,  when the  c h ild  i s  sen t to  bed o r kept in ­
doors. One case was seen in  January , in  which th e  l e f t  
foo t had been bandaged fo r  th re e  to  fo u r weeks on account 
of a s e p tic  b l i s t e r .  Before the  b l i s t e r  had developed 
the sk in  was m oderately k e r a to t ic ,  and a f t e r  i t  had been 
bandaged fo r  th ree  to  fo u r weeks, the  k e ra to s is  had d i s ­
appeared. The r ig h t  fo o t ,  which had not been bandaged 
and which had shown a degree o f k e ra to s is  s im ila r  to  the 
l e f t ,  now showed a more severe and ex tensive  k e ra to s is .
Cold w inds, hard w ater, th e  use of s tro n g ly  a lk a lin e  
soap, and lack  o f genera l care  such as the proper drying 
of sk in  a f te r  b a th s , wearing of damp b o o ts , perhaps a s iz e  
b igger th an  i s  n ecessary , are  e x te rn a l fa c to rs  which in ­
fluence the  development of ’w eathering*, a co n d itio n  which 
is  c lo se ly  r e la te d  to  Ankle K e ra to s is . Acute ’w ea thering ’ , 
under s u i ta b le  cond itions w i l l  appear in  one or two d ays, 
but such a ra p id  development of Ankle K era to sis  was never 
observed. On the  o th e r hand a th i r d  degree k e ra to s is  may 
change in  a day or two to  a second degree or even a f i r s t
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degree k e ra to s is  by d e lib e ra te  removal o f the k e ra to tic  
plaques w ith  a lk a l ie s  and f r i c t i o n .  Unless trea tm en t of 
th i s  na tu re  is  continued , such a k e ra to s is  is  l ik e ly  to  
re cu r in  the course o f two to  th re e  weeks. K era to sis  may 
however occur w ith  c l in ic a l  evidence o f ’w eathering1, and 
v ic e -v e rsa . Ju s t as ’w ea thering ’ may appear in  one or 
two days, i t  may a lso  become healed  in  a sh o rt space o f 
tim e . Spontaneous improvement of k e ra to s is  i s  as a ru le  
more g rad u a l.
Ankle K era to sis  causes no com plaint o th er th an  i t s  
d i r ty  appearance and roughness to  the touch . I t  i s  
n e ith e r  p a in fu l nor I tch y .
There is  no c le a r  evidence th a t  h e re d ity  plays any 
p a r t in  th i s  co n d itio n , a p a rt from the fo llow ing  f a c ts ;  th a t  
c h ild re n  born w ith  anything from a genera l dryness o f th e  
sk in  to  a severe degree o f ich th y o s is  w i l l  alm ost c e r ta in ly  
show Ankle K e ra to s is , and th a t  under co n d itio n s , such as 
were seen  a t  the Cottage Homes, and which favour th e  develop­
ment of th is  le s io n , the  on ly  c h ild re n  over f iv e  years of 
age who appear to  escape are  those w ith  very o i ly  s k in s .
COMPLICATIONS:
The presence of f i s s u re s  and ’chaps’ In  and about th e  
k e ra to tic  sk in  m ig h t be expected to  g ive m icro-organism s 
access to  th e  derm is. In  s p i te  of t h i s ,  p r a c t ic a l ly  no
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secondary sk in  se p s is  was seen , and no o th e r com plications 
were no ted .
P . REVIEW OP TREATMENT.
The e f f e c t  o f care o f the s k in  on th e  course o f Ankle 
K eratosis  has been c le a r ly  dem onstrated in  the  experim ent 
a t  Ponteland Cottage Homes where th e  incidence o f k e ra to s is  
in  te n  c h ild re n  was reduced in  s ix  weeks from 80 per cen t 
to  20 per c e n t. In  a d d itio n , th e re  was a considerab le  
improvement in  the  degree and ex te n t o f k e r a to s is ,  so th a t  
by according p o in ts  to  each c h ild  befo re  and a f t e r  th e  ex­
perim ent, the average number of p o in ts  per c h ild  was r e ­
duced from 4 .5  to  0 .8 . By c o n tra s t ,  over the same period  
of tim e, th e  incidence o f k e ra to s is  in  th e  C ontrol House 
decreased from 77 per cen t to  61.5 per c e n t, b u t th e  average 
number o f p o in ts  per c h ild  ro se  from two to  fo u r ,  in d ic a tin g  
an in c rease  in  the  s e v e r i ty  o r  in  th e  e x te n t o f th e  k e r a to s is .  
See P ig . 11 opposite  page 113.
The r e s u l t s  of t h i s  in v e s t ig a t io n  confirmed th e  impres­
sion gained in  the o th e r experim ents th a t  the  In te r e s t  aroused 
in the  f o s te r  mothers by rep ea ted  v i s i t s  and exam inations 
of the c h ild re n , of i t s e l f  caused an improvement. In  C ontrol 
Houses where no sp e c ia l  trea tm en t was g iv en , and In  E xperim ental 
Houses befo re  d ie ta ry  supplem ents were s ta r te d  o r b efo re  th ey  
could p o ss ib ly  have taken e f f e c t ,  an Improvement was no ted .
F ig . 23 
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DIAGRAM TO SHOW THE OVERNIGHT CHANGE IN ANKLE KERATOSIS IN A GIRL SELECTED FOR SPECIAL TREATMENT
On A d m iss io n  
to  H o s p i t a l  
an d
B e fo re  T re a tm e n t
1 7 /4 /4 51 6 /4 /4 5
P i g . 23 S ee P l a t e  N o .45
a  -  S econd  D e g ree  K e r a t o s i s  
b  -  F i r s t  " "
c -  D o u b t f u l  "
DIAGRAM TO SHOW THE EFFECT OF HOSPITALISATION AND OP TREATMENT TO THE LEFT ANKLE
( a )
A f t e r  Two Days 
T re a tm e n t  
t o  L e f t  A n k le
1 9 /4 /4 5
( b )
A f t e r  S ix  D ays r 
T r e a tm e n t  
to  L e f t  A n k le
2 3 /4 /4 5
F i g . 2 4  I n  F i g . 23  (b )  a r e  show n th e  e x t e n t  a n d  d e g r e e  o f  A n k le  K e r a t o s i s  B e fo re  T r e a tm e n t .
S ee  a l s o  P l a t e s  N o .45  to  5 1 .
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k e r a t o s i s  r e d u c e d  fro m  a  s e c o n d  t o  a  f i r s t  d e g r e e .  See P i g .  
23 and  P l a t e  N o, 4 5 . The e x t e n t  o f  s k i n  in v o lv e d  was u n ­
ch an g ed  and  i t  w as t h e r e f o r e  d e c id e d  t o  c o n t in u e  t h e  t e s t .
I t  w as n o t  p o s s i b l e  to  a l lo w  th e  c h i l d  t o  go  o u t s i d e ,  b u t  
d u r in g  th e  d a y  she  was a l lo w e d  t o  p l a y  i n  t h e  w a rd s .  The 
l e f t  a n k le  was c h o se n  f o r  t r e a tm e n t  a n d  t h e  r i g h t  w as u s e d  
as t h e  c o n t r o l .  TJnguentum E u c e r in  H y d ras  was a p p l i e d  
n ig h t  a n d  m o rn in g  and  t h e  f e e t  and  l e g s  w ere  w ash ed  tw ic e  
d a i l y .  A f t e r  tw o  d a y s 1 t r e a tm e n t  t h e  e x t e n t  o f  t h e  k e r a ­
t o s i s  was som ew hat r e d u c e d  and  th e  m a rk in g s  on  b o th  a n k le s  
were s h a l lo w e r ,  e s p e c i a l l y  on th e  l e f t .  P o u r d a y s  l a t e r ,  
th e  s k i n  o f  th e  l e f t  a n k le  f e l t  sm o o th  an d  s o f t  t o  th e  t o u c h ,  
and t h e r e  was o n ly  a  t i n y  p a tc h  o f  d o u b t f u l  k e r a t o s i s  i n  
w h ich  th e  C h a rc o a l  O in tm e n t was r e t a i n e d ,  and  w here  th e  
r e c t a n g u l a r  a r e a s  w ere  s u b d iv id e d  b y  a  s u p e r f i c i a l  m o sa ic  
p a t t e r n .  See P l a t e s  No. 4 6 , 4 7 , 4 8 , an d  P i g .  2 4 . A t 
th e  same t im e  th e  k e r a t o s i s  on th e  r i g h t  o r  c o n t r o l  a n k le  
was f u r t h e r  r e d u c e d  i n  e x t e n t ,  b u t  th e  s u r f a c e  m a rk in g s  
rem ain ed  d e e p e r  t h a n  n o rm a l .  On t h i s  a n k l e ,  w i th o u t  t r e a t ­
m ent, d u r in g  t h e  s i x  d a y s  o f  t h e  e x p e r im e n t ,  th e  a r e a  o f  
s k in  a f f e c t e d  by  k e r a t o s i s  was r e d u c e d  fro m  5 .0  x  6 .5  cm s• 
to  an  a r e a  o f  2 .5  x  4 .0  cm s. (S ee  P l a t e s  No. 4 9 ,  5 0 , 5 1 , 
and P i g .  2 4 ) .
The c h i l d  was r e - e x a m in e d  tw o w eeks a f t e r  h e r  r e t u r n  t o  
the Homes. The u n t r e a t e d  a n k le  show ed a n  i n c r e a s e  i n  th e
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e x te n t  o f  t h e  k e r a t o s i s ,  an d  t h e  t r e a t e d  one  show ed t h e  same 
t i n y  a r e a  o f  d o u b t f u l  k e r a t o s i s ,  a s  d e s c r i b e d  f o r  t h e  2 3 rd  
A p r i l ,  t h e  s i x t h  d a y  o f  th e  e x p e r im e n t .  The i n c r e a s e  o f  
A nkle K e r a t o s i s  on t h e  c o n t r o l  l e g  w as u n d o u b te d ly  d u e  t o  
e x p o su re  t o  w e a th e r  and  o t h e r  ty p e s  o f  m in o r  t r a u m a ,  and  
i t  a p p e a rs  p r o b a b le  t h a t  t h o s e  t r a u m a t i c  f a c t o r s  d id  n o t  
a f f e c t  th e  t r e a t e d  a n k le  b e c a u s e  th e  s k i n  w as s a t u r a t e d  
w ith  e m o l l i e n t  o in tm e n t .  I t  i s  f e l t  t h a t  t h e  a p p l i c a t i o n  
o f su c h  a n  o in tm e n t  t o  t h e  s k i n  h a s  a  m arked  e f f e c t  i n  
c a u s in g  im p ro v em en t o r  c u re  o f  A n k le  K e r a t o s i s ,  and  t h a t  
t h i s  e f f e c t  i s  a id e d  by  p r o t e c t i o n  from  e x p o s u re  t o  tra u m a  
such  a s  may be c a u s e d  b y  s t r o n g  a l k a l i e s  and  c o ld  w in d s .
PROPHYLAXIS.
Prom w h a t h a s  b een  w r i t t e n  i t  i s  c l e a r  t h a t  p ro p h y ­
l a x i s  o f  A n k le  K e r a t o s i s  d e p e n d s  on  g e n e r a l  c a r e  o f  t h e  
s k in .  C l e a n l i n e s s  i s  i m p o r t a n t ,  b u t  to o  f r e q u e n t  w a sh in g s  
a re  l i a b l e  t o  damage th e  s k i n  u n l e s s  s p e c i a l  p r e c a u t i o n s  a r e  
ta k e n . O rd in a ry  b a th s  a r e  p r o b a b ly  n o t  h a rm f u l  a s  t h e  q u a n ­
t i t y  o f  w a te r  u s e d  w i l l  e n s u r e  t h a t  t h e  so a p  i s  a l l  w ash ed  
o f f ,  b u t  t h e  s k i n  m ust be  w e l l  d r i e d  a f t e r w a r d s .  W here f o o t  
b a th s  a r e  u s e d ,  c a r e  m u st be t a k e n  t o  rem ove th e  so a p  t h o r ­
oughly b e f o r e  d r y i n g .  F u r th e r m o r e ,  i t  i s  b e t t e r  t o  u se  a 
s u p e r f a t t e d  s o a p  a s  a  r e s u l t  o f  w h ic h  th e  h a rm fu l  e f f e c t s  o f  
a lk a l i e s  on  t h e  s k i n  a r e  l e s s  a p p a r e n t .  When th e  w a te r  i s  
n a tu r a l l y  h a r d ,  m ore so a p  i s  u s e d  t o  p ro d u c e  a l a t h e r ,  and
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e x t r a  p r e c a u t i o n s  m u st be  t a k e n .  I n  d i s t r i c t s  w here  th e
4
w a te r  i s  h a r d ,  and p a r t i c u l a r l y  i n  c o ld  w in d y  w e a t h e r ,  some 
e m o l l i e n t  o in tm e n t  ru b b e d  i n t o  th e  s k i n  a f t e r  b a th in g  w i l l  
h e lp  t o  p r e v e n t  t h e  d e v e lo p m e n t o f  k e r a t o s i s .
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CHAPTER V
DISCUSSIOH OP THE S1GHIFICAHCE OF AHKIE KERATOSIS
Many f a c t s  a b o u t  A nk le  K e r a t o s i s  h a v e  b e e n  c o l l e c t e d ,  
b o th  b y  th e  m ass s u r v e y  m ethod  i n  w h ich  l a r g e  num bers o f  
c a s e s  a r e  e x am in e d  f o r  some o f  t h e  s a l i e n t  f e a t u r e s ,  and  b y  
d e t a i l e d  s tu d y  o f  i n d i v i d u a l  c a s e s  u n d e r  v a r y in g  c o n d i t i o n s .  
T hese f a c t s  h av e  b e e n  p r e s e n t e d  i n  t h e  p r e c e d in g  c h a p t e r s .
I t  i s  now p o s s i b l e  to  c o n s i d e r  w h a t p l a c e  A nk le  K e r a t o s i s  
o c c u p ie s  i n  m e d ic a l  S c ie n c e .
The r e s u l t s  o f  th e  s u rv e y  show t h a t  A nk le  K e r a t o s i s  i s  
a  c o n d i t i o n  w h ic h  i s  n o t  a s s o c i a t e d  w i th  a n y  c o n s t i t u t i o n a l  
u p s e t .  I t  i s  m ore f r e q u e n t l y  s e e n  i n  a p p a r e n t l y  h e a l t h y  
c h i l d r e n  th a n  I n  h o s p i t a l  p a t i e n t s  s u f f e r i n g  from  a l l  v a r i e t i e s  
o f d i s e a s e .  The f r e q u e n c y  and  n a tu r e  o f p a s t  i l l n e s s e s  o f  
s c h o o l c h i l d r e n  b e a r  no o b v io u s  r e l a t i o n  t o  t h e  d e v e lo p m e n t 
o r s e v e r i t y  o f  t h i s  c o n d i t i o n .  F a i l u r e  t o  t r e a t  A n k le  
K e r a to s i s  d o e s  n o t  c a u s e  an y  s e r i o u s  c o m p l ic a t io n  and  i n  
Summer i t  t e n d s  t o  d i s a p p e a r  s p o n ta n e o u s ly .  I n  a d u l t  l i f e  
few c a s e s  a r e  s e e n ,  an d  i t  w o u ld  a p p e a r  t h a t  a  n a t u r a l  im ­
provem ent o r  c u re  o c c u r s .  I t  i s  c o m p le te ly  l a c k in g  I n  
sy m p to m a to lo g y , e x c e p t  w hen i t  i s  a s s o c i a t e d  w i t h  'w e a t h e r i n g 1, 
in  w h ich  c a s e  some l o c a l  d i s c o m f o r t  o r  p a i n  may be c a u s e d  on 
w ashing and  on  e x p o s u re  t o  c o l d .  I t  i s  t h u s  o b v io u s  t h a t  
M cle  K e r a t o s i s  i s  n o t  o f  g r e a t  c l i n i c a l  s i g n i f i c a n c e  a s  a
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d i s e a s e  p r o c e s s ,  b u t  m u st b e  c o n s id e r e d  a s  one o f  t h e  M in o r  
S k in  A b n o r m a l i t i e s .  I t s  s i g n i f i c a n c e  a s  s u c h  w i l l  be  d i s ­
c u sse d  b e lo w .
A p a r t  from  b r i e f  r e f e r e n c e s  t o  i t s  o c c u r r e n c e  i n  d e ­
f i c i e n c y  s t a t e s ,  (S n y d e r ,  1 9 2 3 ; S ta n n u s ,  1 9 4 1 ; S i n c l a i r ,  
1945) and  t o  i t s  a s s o c i a t i o n  w i th  F o l l i c u l a r  K e r a t o s i s  
(S ta n n u s  1 9 4 5 ) ,  no r e c o r d  o f  A n k le  K e r a t o s i s  h a s  b e e n  d i s ­
c o v e re d  i n  t h e  l i t e r a t u r e .  T h is  may be  e x p la in e d  by i t s  
f a i l u r e  t o  p ro d u c e  sym ptom s o r  c o m p l i c a t i o n s .  Shaw (1 9 4 6 ) ,  
ho w ev er, h ad  n o te d  th e  c o n d i t i o n  i n  s c h o o l  c h i l d r e n  i n  1 9 1 2 , 
b u t h i s  o b s e r v a t i o n s  w ere  n o t  p u b l i s h e d .  T h e re  i s  no 
e v id e n c e  t o  s u g g e s t  t h a t  A nk le  K e r a t o s i s  i s  a  new d i s e a s e .  
S e v e ra l  a d u l t s  rem em ber h a v in g  h a d  t h e  c o n d i t i o n  when t h e y  
were y o u n g , and  »boot s c r u f f 1 i s  q u i t e  f a m i l i a r  t o  m any 
p e o p le  i n  t h e  N o r th  E a s t  o f  E n g la n d .
INFLUENCE OF HEREDITY.
The i n f l u e n c e  o f  e n v ir o n m e n ta l  c o n d i t i o n s  on  th e  d e v e l ­
opment o f  A nk le  K e r a t o s i s  h a s  b e e n  show n t o  be so  g r e a t  t h a t  
any p a r t  p la y e d  b y  h e r e d i t y  i n  t h e  e t i o l o g y  o f  t h e  c o n d i t i o n ,  
th o u g h  d i f f i c u l t  t o  e x c lu d e ,  m u s t b e  o f  s e c o n d a ry  im p o r ta n c e .
I t  i s  b e l i e v e d  t h a t  a  h e r e d i t a r y  f a c t o r  m ay b e  r e s p o n ­
s ib le  f o r  th e  d r y  o r  o i l y  n a tu r e  o f  t h e  s k i n ,  and  i t  I s  i n t e r ­
e s t in g  t o  n o te  t h a t  i n  i n s t i t u t i o n s  w i th  a  h ig h  i n c id e n c e  o f  
the l e s i o n ,  c h i l d r e n  w i t h  o i l y  s k i n s  w ere  l e s s  a f f e c t e d  th a n  
the o t h e r s .
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The o n ly  d i s o r d e r  c o n s t a n t l y  a s s o c i a t e d  w i th  k e r a t o s i s  
i n  th e  a n k le  r e g i o n  i s  c o n g e n i t a l  i c h t h y o s i s ,  w h ic h  i s  due 
to  a n  i n h e r i t e d  a b n o r m a l i ty  o f  t h e  s k i n .  I n  Summer, 
i c h t h y o s i s  l i k e  A n k le  K e r a t o s i s  show s a  s p o n ta n e o u s  im p ro v e ­
m ent w h ic h  i s  s a i d  t o  be  c a u s e d  by a  n a t u r a l  i n c r e a s e  i n  
th e  s e c r e t i o n s  o f  t h e  s k i n  a t  t h a t  s e a s o n .  I n  i t s  m a c ro s -  
c o p ic a l  a p p e a r a n c e s ,  t h e  t h i c k e n i n g  o f  t h e  a n k le  s k i n  i n  
i c h t h y o s i s  r e s e m b le s  t h a t  fo u n d  i n  A nk le  K e r a t o s i s ,  b u t  t h e
h i s t o l o g i c a l  f e a t u r e s  d i f f e r  i n  t h e  two c o n d i t i o n s .  S in c e
no b io p s y  o f  th e  a n k le  s k i n  was o b ta in e d  i n  a n y  o f  t h e  c a s e s  
w ith  c o n g e n i t a l  i c h t h y o s i s ,  i t  i s  n o t  p o s s i b l e  t o  sa y  w h e th e r  
th e  l e s i o n  c o r r e s p o n d s  t o  a  su p e r im p o s e d  A nkle  K e r a t o s i s ,  
o r  i s  s im p ly  an  e x a g g e r a t io n  a t  t h e  a n k le  o f  t h e  c o n g e n i t a l  
a b n o r m a l i ty .  I c h t h y o s i s ,  h o w e v e r , i s  b e l i e v e d  t o  be  a n  u n ­
im p o r ta n t  f a c t o r  i n  t h e  e t i o l o g y  o f  A nk le  K e r a t o s i s ,  s i n c e  
th e  l a t t e r  c o n d i t i o n  o c c u r s  i n  a p p ro x im a te ly  a  t h i r d  o f  th e  
s c h o o l  p o p u l a t i o n ,  w h e re a s  i c h t h y o s i s  i s  a n  ‘uncommon d i s e a s e .  
In  t h e  p r e s e n t  s e r i e s ,  s e v e n  c a s e s  w ere  s e e n  i n  tw o th o u s a n d  
e ig h t  h u n d re d  and  f i f t y - t h r e e  c h i l d r e n  ag ed  from  tw o t o  s e v e n ­
t e e n  y e a r s ,  g iv in g  a n  in c id e n c e  o f  0*25 p e r  c e n t .
ENVIRONMENTAL CONDITIONS OK THE ROLE OF TRAUMA.
A nk le  K e r a t o s i s  a p p e a r s  t o  be a  r e a c t i o n  o f  t h e  s k i n  t o  
c e r t a i n  i r r i t a n t  f a c t o r s .  Prom i t s  p o s i t i o n ,  th e  s k i n  i s  
c o n s t a n t ly  e x p o se d  t o  a l l  t y p e s  o f  m in o r  tra u m a  i n  a d d i t i o n  
to  tra u m a  o f  m ore s e r i o u s  d e g r e e ,  and  th e  s k i n  o v e r  J o i n t s
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and b o n y  p ro m in e n c e s  i s  p a r t i c u l a r l y  s u s c e p t i b l e ,  The c u s ­
tom o f  w e a r in g  l e a t h e r  b o o ts  o r  sh o e s  i n t r o d u c e s  a  v a r i e t y  
o f  t r a u m a t i c  f a c t o r s  w h ic h  a f f e c t s  th e  s k i n  o f  t h e  f e e t  and
le g s  i n  p a r t i c u l a r .  The s o l e s  o f  t h e  f e e t  a r e  s u b j e c t e d
to  p r e s s u r e  and  f r i c t i o n  w h e th e r  o r  n o t  sh o e s  a r e  w o rn , a l ­
th o u g h  i n  t h e  a b se n c e  o f  s h o e s  a  g r e a t e r  d e g re e  o f  h y p e r ­
k e r a t o s i s  d e v e lo p s .  On th e  o t h e r  h a n d , w e l l - f i t t i n g  s h o e s
p r o t e c t  th e  s k i n  o f  th e  do rsu m  o f  th e  f o o t ,  w h ic h  n o r m a l ly  
i s  s o f t  and  sm o o th . I l l - f i t t i n g  b o o ts  o r  s h o e s  p ro d u c e  
p r e s s u r e  s o r e s ,  c o rn s  and  b l i s t e r s  on  th e  p r e s s u r e  p o i n t s ,  
b u t  none o f  t h e s e  c o n d i t i o n s  i s  r e l a t e d  t o  A nk le  K e r a t o s i s .  
The t y p e s  o f  tra u m a  w i th  w h ich  we a r e  h e r e  c o n c e rn e d ,  a r e  
p r e s s u r e  and  f r i c t i o n  n e a r  t h e  e d g e  o f  t h e  b o o t  o r  s h o e ,  and  
e x p o su re  t o  w in d , c o ld ,  m o i s t u r e ,  h a r d  w a t e r ,  s o a p ,  and  a l ­
k a l in e  s o l u t i o n s .  I t  i s  l i k e l y  t h a t  i n  a n y  one c a s e  tw o 
o r  m ore ty p e s  o f  tra u m a  may b e  c o n c e rn e d  i n  t h e  p r o d u c t io n  o f  
k e r a t o s i s .
The m ovem ent o f  t h e  e d g e  o f  t h e  b o o t  o r  sh o e  on th e  
s k in  c a u s e s  a  c e r t a i n  am ount o f  f r i c t i o n .  The a r e a  o f  
s k in  a f f e c t e d  b y  f r i c t i o n  i s  n o t  so  e x t e n s i v e  a s  t h e  a r e a  
a f f e c t e d  b y  A nk le  K e r a t o s i s ,  a l th o u g h  i t  b e a r s  a  c lo s e  
r e l a t i o n s h i p  t o  t h e  s e v e r e s t  d e g r e e s  o f  . t h i s  c o n d i t i o n .
But th e  am ount and  a r e a  o f  s k i n  a f f e c t e d  b y  f r i c t i o n  
a re  i n c r e a s e d  b y  w e a r in g  fo o tw e a r  a  s i z e  t o o  l a r g e .
F u r th e r ,  t h e  t i g h t  l a c i n g  n e c e s s i t a t e d  b y  w e a r in g  i l l -  
f i t t i n g  b o o ts  may r e s t r i c t  th e  c i r c u l a t i o n  o f  b lo o d  to  a
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p a r t i c u l a r  a r e a ,  r e s u l t i n g  i n  a n  im p a irm e n t o f  n u t r i t i o n  
th e r e *  The d e g re e  o f  f r i c t i o n  c a u s e d  b y  w e a r in g  h o o ts  and 
sh o e s  w i l l  a l s o  v a r y  w i th  th e  am ount o f  e x e r c i s e  t a k e n .
T h is  f a c t o r  may p a r t l y  e x p l a i n  th e  a g e  and  s e x  in c id e n c e  o f  
A nkle K e r a t o s i s  and  t h e  te n d e n c y  i n  c e r t a i n  c a s e s  f o r  one 
f o o t  t o  be m ore a f f e c t e d  th a n  th e  o t h e r .  The a b s e n c e  o f  
f r i c t i o n  i n  th e  a n k le  r e g i o n  i n  c h i l d r e n  c o n f in e d  t o  b e d  o r  
to  t h e  h o u se  on  a c c o u n t  o f  s i c k n e s s  may p a r t l y  e x p l a i n  th e  
low in c id e n c e  o f  th e  c o n d i t i o n  i n  h o s p i t a l  p a t i e n t s .  I t  
c a n n o t h o w ev er e x p l a i n  th e  g e o g r a p h ic a l  d i s t r i b u t i o n  o f  t h e  
l e s i o n .  S e v e r a l  c a s e s  o f  k e r a t o s i s  h a v e  b e e n  d e s c r i b e d  i n  
w h ich  f r i c t i o n  i s  th e  m a in  e t i o l o g i c a l  f a c t o r .  T h is  k e r a ­
t o s i s ,  w h ic h  o c c u r s  on  t h e  k n e e s ,  e lb o w s , m a l l e o l i ,  and  o t h e r  
p a r t s  o f  t h e  b o d y , r e s e m b le s  A n k le  K e r a t o s i s  i n  i t s  m a c ro s -  
c o p ic a l  a p p e a r a n c e s .  O th e r  c a s e s  h a v e  b e e n  c i t e d  i n  w h ic h  
th e  e t i o l o g y  o f  t h e  k e r a t o s i s  c o u ld  n o t  b e  e x p la in e d  b y  f r i c ­
t i o n .
The p r e s e n c e  o f  l e a t h e r  o v e r  t h e  s k i n  o f  t h e  f o o t  c a u s e s  
a s h a rp  l i n e  o f  d e m a r c a t io n  b e tw e e n  s k i n  w h ic h  i s  p r o t e c t e d ,  
and t h a t  w h ich  i s  e x p o se d  t o  t h e  w e a th e r  and  o t h e r  e x t e r n a l  
f a c t o r s .  L ew is (1 9 4 1 ) h a s  s t u d i e d  th e  e f f e c t  o f  t e m p e r a tu r e  
on th e  s k i n  an d  h a s  e m p h a s is e d  t h a t  th e  d i s t a l  e n d s  o f  th e  
e x t r e m i t i e s  a r e  th e  p a r t s  m o st s u s c e p t i b l e  t o  c o l d .  He h a s  
shown t h a t  c o l d ,  l i k e  h e a t  c a u s e s  s w e l l i n g  o f  t h e  s k i n ,  and  
th a t  i n  th e  p r e s e n c e  o f  w in d , s k i n  w h ich  i s  w e t ,  c o o ls  v e r y
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r a p i d l y .  The h a rm fu l  e f f e c t  on  th e  s k i n ,  o f  f r e q u e n t  a p ­
p l i c a t i o n s  o f  a l k a l i n e  so a p s  h a s  b e e n  d e m o n s tr a te d  b y  v a r i o u s  
w o rk e r s .  (W h ite , 1 9 2 0 ; J o r d a n  e t  a l . ,  1 9 4 0 ) .  A l k a l i e s  
a l t e r  t h e  n o rm a l r e a c t i o n  o f  t h e  s k i n  s u r f a c e ,  a n d  P a r k h u r s t  
,(1940) r e p o r t s  t h a t ,  a f t e r  w a sh in g  th e  s k i n  w i t h  s o a p  and  
w a te r ,  i t  t a k e s  t h r e e  and  a  h a l f  h o u r s  f o r  t h e  h y d r o g e n - io n  
c o n c e n t r a t i o n  t o  r e t u r n  t o  n o rm a l .  J o rd a n  (1 9 4 0 )  s t a t e s  
t h a t  p e o p le  w i th  o i l y  s k i n s  t o l e r a t e  so a p  b e t t e r  t h a n  p e o p le  
w ith  d r y  s k i n s .  S o ap s rem ove th e  n o rm a l g r e a s y  p r o t e c t i v e  
c o a t in g  an d  r e n d e r  t h e  s k i n  m ore e a s i l y  a f f e c t e d  b y  t r a u m a . 
(K la n d e r ,  1 9 4 0 ) .  S k in  w h ic h  i s  f r e q u e n t l y  t r e a t e d  w i th  
s t r o n g  a l k a l i n e  s o l u t i o n s ,  e x p o se d  t o  damp o r  w e t s to c k in g s  
and th e n  t o  th e  c o o l i n g  e f f e c t  o f  c o ld  d r y  w in d s , l o s e s  i t s  
e l a s t i c i t y ,  c r a c k s  r e a d i l y ,  and  becom es d r y  and s c a l y .  T h ese  
a re  t h e  c h a n g e s  d e s c r i b e d  f o r  f e a t h e r i n g * .
I n  c h i l d r e n  w i th  * w e a th e r in g *  o f  t h e  l e g s ,  t h a t  p a r t  o f  
th e  s k i n  c o v e re d  by  th e  sh o e  l e a t h e r  i s  p r o t e c t e d  an d  re m a in s  
n o rm a lly  sm o o th . The to n g u e  o f  t h e  b o o t  o f f e r s  l e s s  e f ­
f e c t i v e  p r o t e c t i o n  th a n  d o e s  th e  t h i c k e r  l e a t h e r  o f  t h e  b o o t  
i t s e l f ,  so  t h a t  th e  s k i n  o f  th e  m id - m a l l e o l a r  and  m id - s u p r a -  
m a l l e o la r  a r e a s  may show  s ig n s  o f  f e a t h e r i n g 1 in ,  c h i l d r e n  
w earing  b o o t s .  The p r o t e c t i o n  o f f e r e d  by  t h i c k  w o o l le n  
s to c k in g s  i s  n o t  s u f f i c i e n t  t o  p r e v e n t  t h e s e  c h a n g e s ,  b u t  
a n k le -s o c k s  w h ic h  a r e  u s u a l l y  o f  d o u b le  t h i c k n e s s  a p p e a r  t o  
have g r e a t e r  p r o t e c t i v e  q u a l i t i e s .
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The ty p e s  o f  tra u m a  w h ic h  c a u s e  f e a t h e r i n g *  a p p e a r  t o  
have a  d e f i n i t e  i n f l u e n c e  on  th e  d e v e lo p m e n t o f  A nk le  K e ra ­
t o s i s .  The a r e a  o f  s k i n  a f f e c t e d  i n  t h e  two c o n d i t i o n s  i s  
s i m i l a r ,  a l t h o u g h  *w e a t h e r i n g 1 i s  m ore w id e ly  d i s t r i b u t e d  
o v e r  th e  l e g s .  The r e l a t i o n s h i p  b e tw e e n  t h e  a r e a  o f  a f ­
f e c t e d  s k i n  an d  t h e  f o o tw e a r  i s  p r a c t i c a l l y  i d e n t i c a l  i n  
b o th  f e a t h e r i n g 1 and  A nk le  K e r a t o s i s .  When b o th  c o n d i t i o n s  
a r e  p r e s e n t  i n  th e  same c h i l d ,  t y p i c a l  k e r a t o s i s  i s  s e e n  
n e a r e s t ,  and  t y p i c a l  f e a t h e r i n g *  f a r t h e s t ,  from  t h e  ed g e  
o f  t h e  b o o t  o r  s h o e .  E i t h e r  c o n d i t i o n  may be p r e s e n t  i n d e ­
p e n d e n t ly  o f  t h e  o t h e r .  The ag e  i n c id e n c e  m ig h t  be  e x p la in e d  
b y  th e  i n c r e a s e d  e x p o s u re  o f  c h i l d r e n  o f  s c h o o l  a g e  t o  a l l  
k in d s  o f  w e a t h e r ,  and b y  th e  d e g re e  o f  c a r e  ex p en d ed  on w ash­
in g  and  d r y in g  o f  t h e  f e e t  and  l e g s .  T h ese  f a c t o r s  may a l s o  
be r e s p o n s i b l e  f o r  t h e  h ig h  in c id e n c e  o f  s e v e r e  d e g r e e s  o f  
k e r a t o s i s  i n  c h i l d r e n  fro m  th e  lo w e r  incom e g r o u p s ,  i n  b o y s  
as co m p ared  w i th  g i r l s ,  a n d  i n  i n s t i t u t i o n a l  c h i l d r e n  a s  
com pared w i th  t h o s e  l i v i n g  i n  t h e i r  own hom es. I n  t h e  f o u r  
r e g io n s  o f  S c o t la n d  a n d  E n g la n d  w h ic h  w ere  e x a m in e d , no  s i n g l e  
f a c t o r  a p p e a r s  t o  be r e l a t e d  t o  th e  v a r y in g  in c id e n c e  o f  
s e v e re  d e g r e e s  o f  A nk le  K e r a t o s i s ,  b u t  t h e  s i g n i f i c a n t  i n ­
c re a s e  o f  t h i r d  d e g re e  c h a n g e s  i n  th e  H o r th  E a s t  o f  E n g la n d  
may p o s s i b l y  be c a u s e d  b y  th e  h a rd  w a te r  and  c o ld  E a s t  w in d s 
th e r e .  On t h e  o t h e r  h a n d , th e  low  in c id e n c e  o f  A n k le  
K e ra to s is  i n  h o s p i t a l  p a t i e n t s  may b e  due  t o  t h e  f a c t  t h a t
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their skin la n o t  exposed t o  many of t h e s e  traumatic f a c t o r s .  
The protective action of an e m o l l i e n t  o in tm e n t  has b e e n  fully 
demonstrated, and it is effective even i f  f r i c t i o n  o f  t h e  
footwear on the skin continues to act, a s  i n  t h e  e x p e r im e n t  
in the Ponteland H om es.
The rate o f  o n s e t  and  o f  c u re  o f  t y p i c a l  'w e a th e r in g *  
i s  more rapid t h a n  o c c u r s  with A nkle  K e r a t o s i s .  I t  i s  c o n ­
ceivable, however, t h a t  th e  c o n t in u e d  a c t i o n  o f  t h e  t r a u m a t i c  
factors responsible for 'w e a th e r in g *  may p ro d u c e  a  c h r o n ic  
l e s i o n  which takes longer to cur© a n d  w h ic h  may r e s e m b le  
Ankle Keratosis. I n  th e  a b s e n c e  o f  a n y  e v id e n c e  o f  'w e a th e r ­
ing1, keratosis f r e q u e n t l y  o c c u r s ,  a l t h o u g h  h i s t o l o g i c a l  e x ­
amination of the s k i n  i n  one s u c h  c a s e  show ed w edges o f  p a r a ­
keratosis In r e l a t i o n  to ' c r a c k s 1 i n  t h e  e p id e r m i s ,  a n  a l t e r a ­
tion which is t y p i c a l  o f  'w e a th e r in g .* 1. F i n a l l y ,  s e c t i o n s  o f  
'weathering* o f  the s k i n  show  c o n s i d e r a b l e  h y p e r k e r a t o s i s  I n  
addition to the o t h e r  changes: d e s c r i b e d .
The r e s u l t s  o f  a  h o u se  t o  h o u se  I n v e s t i g a t i o n  made a t  
B ast Hartford s u g g e s t ,  t h a t  i n  c h i l d r e n  o f  t h e  sam e s o c i a l  
s t a t u s ,  A n k le  K e r a t o s i s  o c c u r s  m ore f r e q u e n t l y  i n  some f a m i l ­
ie s  t h a n  in o t h e r s .  T h e re  a r e  s e v e r a l  p o s s i b l e  e x p l a n a t i o n s  
fo r  this finding,. I t  may be d u e  t o  a  k e r a t o t i c  d i a t h e s i s ,  
bu t th e  e v id e n c e  f o r  t h i s  i s  v e r y  m e a g re . Some n u t r i t i o n a l  
d e f ic ie n c y  a r i s i n g  fro m  f a m i l i a l  d i e t a r y  h a b i t s  may p o s s i b l y  
lit r e s p o n s i b l e .  T h is  w i l l  b e  d i s c u s s e d  l a t e r  i n  d e t a i l .  It
148
was fo u n d  t h a t  t h e  a v e ra g e  s i z e  o f  f a m i ly  i n  th e ' k e r a t o t l e  
g ro u p  was l a r g e r  t h a n  i n  t h e  n o n - k e r a t o t l e  g r o u p ,  and, t h e  
s t a n d a r d  o f  l i v i n g  te n d e d  t o  he  lo w e r .  A l a r g e  f a m i ly  
u s u a l l y  r e s u l t s  i n  a  s m a l l e r  am ount o f  m oney h e in g  a v a i l a b l e  
f o r  f o o d ,  an d  i n  l e s s  i n d i v i d u a l  a t t e n t i o n  h e in g  p a id  t o  t h e  
c h i l d r e n .  The c o n c lu s io n  was r e a c h e d  t h a t  l a c k  o f  i n d i v i d u a l  
a t t e n t i o n  and  g e n e r a l  c a r e  w ere  th e  m o st Im p o r ta n t  f a c t o r s  
i n  t h e  e t i o l o g y  o f  t h e  c o n d i t i o n .
INFLUENCE OF NUTRITION.
The s tu d y  o f  A n k le  K e r a t o s i s  was -u n d e r ta k e n  i n  t h e  f i r s t  
p la c e  b e c a u s e  o f  a n  im p r e s s io n  t h a t  i t s  p r e s e n c e  m ig h t i n ­
d i c a t e  a  m in o r n u t r i t i o n a l  d e f i c i e n c y .  T h is  p o s s i b i l i t y  i s  
n o t e x c lu d e d  b y  th e  f a c t  t h a t  m in o r  d e g r e e s  o f  t ra u m a  a p p e a r  
t o  be d e f i n i t e l y  r e l a t e d  t o  t h e  i n c id e n c e  o f  t h e  c o n d i t i o n .  
In d e e d  i t  was th o u g h t  t h a t  t ra u m a  m ig h t  p ro d u c e  k e r a t o s i s  
o n ly  i n  th o s e  c h i l d r e n  who s u f f e r  fro m  a  n u t r i t i o n a l  d e f i c ­
ie n c y ,  a n d  th u s  e x p l a i n  th e  f re e d o m  fro m  k e r a t o s i s  o f  t h e  
re m a in in g  tw o t h i r d s  o f  t h e  s c h o o l  p o p u la t io n *  S u ch  a  r e ­
l a t i o n s h i p  e x i s t s  I n  p e l l a g r a ,  b e tw e e n  s k i n  l e s i o n s  and. n u t r i ­
t i o n a l  d e f i c i e n c y .  ( S ta n n u s ,  1 9 4 1 ; B ean  e t  a l . ,  1 9 4 1 ; 
S i n c l a i r ,  1 9 4 5 ) .
I t  was f e l t  t h a t  a  l e s i o n  w hich, shows: a  s e a s o n a l  i n c id e n c e  
and w h ic h  i s  m ore f r e q u e n t l y  o b s e rv e d  I n  c h i l d r e n  o f  t h e  lo w e r  
income g ro u p s  m ig h t b e  c a u s e d  b y  son© d e f e e t  i n  t h e  d i e t *
The m a j o r i t y  o f  p o o r  f a m i l i e s  a r e  known t o  e a t  a  d i e t  w h ic h
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may "be d e f i c i e n t  i n  s e v e r a l  im p o r ta n t  f a c t o r s  s u c h  a s  a n im a l  
p r o t e i n ,  f a t ,  a n d  v i t a m i n s .  The g e o g r a p h ic a l  s u rv e y  show ed
*
t h a t  t h e r e  was a  s i g n i f i c a n t l y  low  in c id e n c e  o f  se c o n d  and  
t h i r d  d e g r e e s  o f  k e r a t o s i s  i n  t h e  M id la n d s  and S o u th  o f  
E n g la n d  a s  com pared  w i th  t h e  W est o f  S c o t la n d  and  th e  N o r th  
E a s t  o f  E n g la n d . I t  was n o t  p o s s i b l e  t o  e x c lu d e  a  d i e t a r y  
f a c t o r  a s  th e  c a u s e  o f  t h i s  v a r i a t i o n ,  s i n c e ,  a l th o u g h  
r a t i o n i n g  o f  fo o d s  was i n  f o r c e  a l l  o v e r  t h e  c o u n t r y ,  n o n ­
r a t i o n e d  fo o d s  s u c h  a s  f r u i t  a n d  v e g e t a b l e s  w ere  m ore ab u n d ­
a n t  i n  t h e  S o u th  and M id la n d s  t h a n  f a r t h e r  N o r th . Prom 
J a n u a ry  t o  Ju n e  t h e  v i t a m in  C c o n te n t  o f  fo o d  i s  n o rm a l ly  
lo w e r t h a n  a t  o t h e r  t im e s  and  d u r in g  w a rtim e  t h i s  d i f f e r e n c e  
becam e m ore m a rk e d . ( H a r r i s  & O l l i v e r ,  1 9 4 3 ) .  F u r th e r m o r e ,  
i n  w a rtim e  th e  c o n s u m p tio n  o f  f a t s  h a s  b e e n  g r e a t l y  r e d u c e d .  
A nim al e x p e r im e n ts  h a v e  show n t h a t  a  f a t - d e f i c i e n t  d i e t  c a n  
c a u se  a  s c a l y  ty p e  o f  d e r m a t i t i s ,  ( B u r r ,  1 9 4 0 ) ;  and  S raed ley - 
M aclean  (1 9 4 4 )  and  Hawes (1 9 4 5 ) h a v e  s u g g e s te d  t h a t  s u c h  a  
d e f i c i e n c y  may b e  r e l a t e d  to  t h e  i n c r e a s e  i n  r e c e n t  y e a r s  o f  
d ry  s c a l y  s k i n s  and  o f  F o l l i c u l a r  K e r a t o s i s .
The l a c k  o f  c o r r e l a t i o n  b e tw e e n  A nk le  K e r a t o s i s  and t h e  
n u t r i t i o n a l  s t a t e  a s  r e c o r d e d  b y  th e  S c h o o l M e d ic a l  O f f i c e r ,  
was n o t  c o n s id e r e d  i n c o n s i s t e n t  w i t h  i t s  p o s s i b l e  v a lu e  a s  a
» s ig n  o f  n u t r i t i o n a l  d e f i c i e n c y .  The u n r e l i a b i l i t y  o f  c l i n ­
i c a l  e v a l u a t i o n  o f  t h e  n u t r i t i o n a l  s t a t e  i s  th e  m a in  r e a s o n  
fo r  t h e  s e a r c h  f o r  im p ro v ed  m e th o d s  o f  a s s e s s m e n t .  F u r t h e r ,
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th e  r e c o r d e d  o c c u r r e n c e  o f  n o rm a l h e i g h t  an d  w e ig h t  m e a su re ­
m ents i n  th e  p r e s e n c e  o f  s e v e r e  a v i t a m i n o s i s ,  r u l e s  them  o u t  
as v a lu a b le  i n d i c a t i o n s  o f  m in o r  d e g r e e s  o f  m a l n u t r i t i o n ,  
p a r t i c u l a r l y  w hen a s s e s s i n g  t h e  s t a t e  o f  n u t r i t i o n  i n  i n d i v ­
i d u a l  c h i l d r e n .
I n  t h e  d e t a i l e d  s tu d y  o f  t h e  l e s i o n  a s  i t  o c c u r r e d  i n  
c h i l d r e n  a t  E a s t  H a r t f o r d ,  a  f a m i l i a l  t e n d e n c y  was a p p a r e n t .  
One o f  th e  p o s s i b l e  e x p la n a t i o n s  f o r  t h i s  was a  n u t r i t i o n a l  
f a c t o r  a r i s i n g  o u t  o f  d i e t a r y  c u s to m s i n  t h e  d i f f e r e n t  fam ­
i l i e s .  A lth o u g h  d e t a i l e d  d i e t a r y  s u rv e y s  w ere  n o t  m ade, no  
g r e a t  d i f f e r e n c e  was o b s e rv e d  b e tw e e n  th e  n a tu r e  o f  t h e  d i e t  
i n  t h e  k e r a t o t i c  and  n o n - k e r a t o t l c  f a m i l i e s .
The f a i l u r e  o f  t h e  n u t r i t i o n a l  e x p e r im e n ts  w h ic h  w ere  
c a r r i e d  o u t  a t  th e  P o n te la n d  Homes l e d  t o  t h e  ab an d o n m en t o f  
th e  a b o v e  h y p o t h e s i s .  S u p p le m e n tin g  t h e  d i e t  w i th  v i t a m in s  
A and D, v i t a m in  B c o m p le x , o r  w i th  v i t a m in  C, h a d  no dem on­
s t r a b l e  e f f e c t  on  t h e  c o u r s e  o f  A n k le  K e r a t o s i s .  The e f f e c t  
o f fo o d  s u p p le m e n ts  was a l s o  t e s t e d  l e s t  a n y  d i e t a r y  f a c t o r  
n o t i n c lu d e d  I n  th e  s e l e c t e d  v i ta m in s  b e  r e s p o n s i b l e  f o r  t h e  
p re v a le n c e  o f  t h e  l e s i o n .  T w elve  w eeks was th o u g h t  t o  b e  a  
p e r io d  o f  t im e  lo n g  en o u g h  t o  g iv e  d e f i n i t e  r e s u l t s ,  h ad  some 
s p e c i f i c  n u t r i t i o n a l  f a c t o r  b e e n  c o n c e rn e d  I n  th e  e t i o l o g y .  
The e x p e r im e n ts  w e re  c o n d u c te d  a t  a  t im e  when A nk le  K e r a t o s i s  
n a t u r a l l y  becom es m ore s e v e r e  a n d  e x t e n s i v e ,  b u t  i n  s p i t e  o f  
th is  f a c t ,  im p ro v em en t was m o st m ark ed  i n  th e  C o n t r o l  H o u s e s .
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I n  c o n t r a s t  t o  t h e  n e g a t iv e  r e s u l t s  o b ta in e d  i n  t h e s e  e x ­
p e r im e n t s ,  t h e  r a p i d  r e s p o n s e  o f  t h e  s k i n  t o  l o c a l  c a r e ,  and  
th e  a p p l i c a t i o n  o f  a n  e m o l l i e n t  o in tm e n t  a p p e a re d  t o  be  
s p e c i f i c .  Not o n ly  d i d  t h e  s e v e r e  c a s e s  im p ro v e , b u t  m in o r  
c h an g e s  r e c o r d e d  a s  d o u b t f u l  o r  a s  f i r s t  d e g re e  k e r a t o s i s ,  
w ere c o m p le te ly  c u re d  w i t h i n  a  few  w e e k s .
I t  i s  t h u s  e v id e n t  t h a t  n o t  o n ly  d o e s  A n k le  K e r a t o s i s  
come u n d e r  t h e  c l a s s i f i c a t i o n  o f  M inor S k in  A b n o r m a l i t i e s ,  
b u t  i t s  o c c u r r e n c e  i s  o f  l i t t l e  s i g n i f i c a n c e  and c a n n o t  be  
r e l a t e d  t o  a n y  n u t r i t i o n a l  o r  o t h e r  d i s o r d e r .  I t s  p r e s e n c e  
i n  s e v e r e  d e g re e  h o w e v e r , a p a r t  from  t h a t  ty p e  a s s o c i a t e d  
w ith  c o n g e n i t a l  i c h t h y o s i s ,  r e f l e c t s  on  th e  s o c i a l  b a c k g ro u n d  
o f  th e  hom e, and  o n  t h e  am ount o f  c a r e  t a k e n  i n  w a sh in g  and 
d r y in g  o f  t h e  s k i n ,  and  on  th e  c o n d i t i o n  o f  t h e  f o o tw e a r .
I n  t h e  i n t r o d u c t i o n  to  t h i s  t h e s i s ,  a t t e n t i o n  h a s  b e e n  
draw n t o  d i f f i c u l t i e s  i n  t h e  i n t e r p r e t a t i o n  o f  many fd e f i c ­
i e n c y 1 s i g n s ,  some o f  w h ich  h a v e  l a t e r  p ro v e d  n o t  t o  b e  s p e c ­
i f i c .  The im p o r ta n c e  o f  t e s t i n g  t h e  r e l i a b i l i t y  o f  s u c h  
s ig n s  c a n n o t  be  o v e r - e m p h a s is e d .  T h is  in v o lv e s  a  w id e s p re a d  
and d e t a i l e d  i n v e s t i g a t i o n  t o  e n s u r e  t h a t  t h e  r e s u l t s  w i l l  b e  
s t a t i s t i c a l l y  s i g n i f i c a n t  a n d  t h a t  t h e  c o n c lu s io n s  w i l l  s t a n d  
th e  t e s t  o f  t im e .  I t  i s  h o p e d  t h a t  t h i s  s t u d y  o f  A n k le  
K e r a to s i s ,  a l th o u g h  p ro d u c in g  m a in ly  n e g a t iv e  r e s u l t s ,  h a s  
su cceed ed  i n  i n t e r p r e t i n g  c o r r e c t l y  i t s  s i g n i f i c a n c e  a s  a  
Minor S k in  A b n o rm a li ty ,  and  w i l l  p r e v e n t  I t s  i n c l u s i o n  a s  a
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» d e f i c ie n c y T s i g n  i n  t h e  e v a l u a t i o n  o f  n u t r i t i o n a l  s t a t e s .
I n  c o n c lu s io n  t h e  f o l lo w in g  re m a rk s  q u o te d  fro m  a n  a d ­
d r e s s  b y  A l b r i g h t  (1 9 4 4 ) a p p e a r  t o  b e  r e l e v a n t : -  TL e t o u r  
unhappy  c o l l e a g u e  w hose w ork  h a s  p ro d u c e d  im p o r ta n t  n e g a t iv e  
e v id e n c e  k e e p  h i s  s e n s e  o f  hum or; h i s  m ore d i s c e r n i n g  c o l ­
l e a g u e s  r e c o g n i s e  t h a t ,  i n  t h e  l a b y r i n t h  o f  S c i e n c e ,  t o  p o i n t  
o u t t h a t  one d o o r  a f t e r  a n o th e r  i s  n o t  t h e  r i g h t  one i s  o f  
g r e a t  h e lp  t o  t h o s e  who f o l l o w . f
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CHAPTER VI 
S U M M A R Y
1 . DEFINITION OF ANKLE KERATOSIS.
A nk le  K e r a t o s i s  I s  t h e  name g iv e n  t o  a  t h i c k e n i n g  o f  
th e  s k i n  a b o u t  t h e  a n k le .  R o x b u rg h * s d e f i n i t i o n  o f  
K e r a to s i s  h a s  b e e n  a d o p te d .  He s t a t e s  t h a t  i t  i s  & c irc u m ­
s c r i b e d  a r e a  o f  h y p e r k e r a t o s i s *
2 . LITERATURE.
I n  t h e  l i t e r a t u r e ?o n ly  b r i e f  r e f e r e n c e s  t o  k e r a t o s i s  
a b o u t t h e  i n s t e p  h av e  b e e n  fo u n d .  I t  h a s  b e e n  m e n tio n e d  
as o c c u r r i n g  I n  c h ro n ic  p e l l a g r a ,  c h r o n ic  v i t a m in  A d e f i c ­
ie n c y ,  a n d  i n  a s s o c i a t i o n  w i th  F o l l i c u l a r  K e r a t o s i s .
3 . DESCRIPTION OF ANKLE KERATOSIS.
I n  t h e  N o r th  E a s t  o f  E n g la n d , A nk le  K e r a t o s i s  i s  known 
as fb o o t  s c r u f f 1. The s k i n  i s  t h i c k e n e d ,  d i r t y - l o o k i n g ,  
and ro u g h  t o  t h e  t o u c h .  T h re e  d e g r e e s  o f  k e r a t o s i s  a r e  
d e s c r ib e d .  The e x t e n t  o f  t h e  l e s i o n  i s  v a r i a b l e .
4 . ASSOCIATED CONDITIONS.
( a )  A l l  c a s e s  o f  C o n g e n i ta l  I c h t h y o s i s  p r e s e n t  a  l o c a l ­
is e d  t h i c k e n i n g  o f  s k i n  i n  th e  a n k le  r e g i o n .  T h is  a p p e a r s
to  form  p a r t  o f  t h e  g e n e r a l  s k i n  a b n o r m a l i t y ,  b u t  t a k e n  a lo n e ,  
i s  I n d i s t i n g u i s h a b l e  fro m  t h e  c o n d i t i o n  d e s c r i b e d  a s  A n k le  
K eratosis.
(b )  I n  many c a s e s ,  p a r t i c u l a r l y  i n  i n s t i t u t i o n a l  c h i l d r e n
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th e  k e r a t o s i s  w as c l o s e l y  a s s o c i a t e d  w i th  A s t e a t o s l s  o r  
*W e a th e r in g *•
( c )  The o n ly  o t h e r  s k i n  a b n o r m a l i ty  w h ic h  o c c u r r e d  w i th  
any  f r e q u e n c y  was F o l l i c u l a r  K e r a t o s i s *
5 . INCIDENCE OF ANKLE KERATOSIS.
F ig u r e s  f o r  t h e  i n c id e n c e  a r e  b a s e d  o n  t h e  e x a m in a t io n  
o f  one h u n d re d  an d  t h i r t y - e i g h t  a d u l t s  an d  tw o  th o u s a n d  e i g h t  
h u n d re d  a n d  f i f t y - t h r e e  c h i l d r e n  a g e d  fro m  tw o  t o  s e v e n te e n  
y e a r s .
(a.) T o t a l  I n c i d e n c e .
A n k le  K e r a t o s i s  was fo u n d  t o  o c c u r  i n  a p p r o x im a te ly  30  
p e r  c e n t  o f  t h e  p o p u l a t i o n ,  an d  i n  8 .9 7  p e r  c e n t  th e  l e s i o n  was 
s e v e re  i n  d e g r e e .
(b )  Age I n c i d e n c e .
No c a s e  was s e e n  i n  c h i l d r e n  u n d e r  tw o  y e a r s .  I n  t h o s e  
u n d e r f i v e  y e a r s  and  i n  a d u l t s ,  th e  c o n d i t i o n  o c c u r s  i n f r e ­
q u e n t ly  a n d  i n  a  m ild  fo rm . I t  i s  common i n  c h i l d r e n  o f  
s c h o o l a g e ,  31  t o  3 3  p e r  c e n t  o f  who® a r e  a f f e c t e d .  M ost 
c a s e s  w ere  v e r y  m i ld ,  b u t  i n  7 t o  8  p e r  c e n t  o f  s c h o o l  c h i l ­
d re n  s e c o n d  d e g re e  c h a n g e s  w ere  s e e n ,  and  t h i r d  d e g r e e  c h a n g e s  
o c c u r re d  I n  1 .5  t o  2 p e r  c e n t .
(c ) Sex I n c i d e n c e .
Boys h a v e  a  h i g h e r  i n c i d e n c e  a n d  a  m ore severe t y p e  o f  
k e r a t o s i s  th a n  g i r l s .
(&) Seasonal Incidence.
A seasonal variation in t h e  frequency and severity of
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A nkle  K e r a t o s i s  was show n t o  o c c u r .
( e )  G e o g r a p h ic a l  I n c i d e n c e .
A c o n s i d e r a t i o n  o f  t h e  in c id e n c e  o f  A n k le  K e r a t o s i s  i n  
f o u r  r e p r e s e n t a t i v e  a r e a s  o f  S c o t la n d  a n d  E n g la n d  show s 
t h a t  t h i r d  d e g re e  k e r a t o s i s  o c c u r s  m ore f r e q u e n t l y  i n  t h e  
H o r th  E a s t  o f  E n g la n d  t h a n  i n  t h e  o t h e r  a r e a s  e x a m in e d . The 
in c id e n c e  o f  a l l  g r a d e s  o f  k e r a t o s i s  was s i g n i f i c a n t l y  low  
i n  t h e  S o u th  o f  E n g la n d , and  t h e  in f r e q u e n c y  o f  s e v e r e  k e r a t ­
o s i s  t h e r e  and  i n  t h e  M id la n d s  i s  a l s o  s t a t i s t i c a l l y  s i g n i f ­
i c a n t*
( f )  R e g io n a l  I n c i d e n c e .
A l l  d e g r e e s  o f  K e r a t o s i s  o c c u r r e d  w i th  g r e a t e r  f r e q u e n c y  
i n  c h i l d r e n  fro m  H e w c a s tle -u p o n -T y n e  t h a n  i n  t h o s e  from  t h e  
tow ns and  v i l l a g e s  o f  N o r th u m b e r la n d . T h is  v a r i a b l e  i n c i ­
d en ce  c o u ld  n o t  be e x p la in e d  b y  th e  d i f f e r e n c e s  b e tw e e n  tow n  
and c o u n t r y  c o n d i t i o n s  o f  l i f e .
(g )  S o c i a l  S t a t u s .
S tu d y  o f  t h e  s o c i a l  s t a t u s  o f  t h e  c h i l d r e n  i s  n o t  c o n ­
c l u s i v e ,  b u t  t h e r e  a p p e a r s  t o  b e  a  te n d e n c y  f o r  A n k le  K e r a t o s i s  
to  o c c u r  w i th  g r e a t e r  f r e q u e n c y  i n  f a m i l i e s  fro m  t h e  lo w e r  
Incom e g ro u p s*  The c o n d i t i o n  h a s  b e e n  n o t e d ,  h o w e v e r , i n  
c h i l d r e n  o f  t h e  p r o f e s s i o n a l  c l a s s e s .  I n s t i t u t i o n a l  c h i l d r e n  
show a  s i g n i f i c a n t l y  h i g h e r  i n c id e n c e  o f  t h e  l e s i o n  t h a n  a n y  
o th e r  c l a s s  o f  c h i l d .
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(h )  F a m i l i a l  I n c i d e n c e .
A s tu d y  o f  tw e n ty  f a m i l i e s  show s a n  a p p a r e n t  f a m i l i a l  
te n d e n c y  to w a rd s  th e  d e v e lo p m e n t o f  A n k le  K e r a t o s i s .  Many 
f a t h e r s  r e p o r t e d  t h a t  a s  b o y s  t h e y  h a d  h a d  fb o o t  s c r u f f 1 .
( i )  I n f l u e n c e  o f  P a s t  and  P r e s e n t  D i s e a s e .
The in c id e n c e  o f  K e r a t o s i s  i s  lo w e r  i n  s i c k  t h a n  i n  
h e a l t h y  c h i l d r e n ,  and  no  r e l a t i o n s h i p  was fo u n d  b e tw e e n  th e  
f r e q u e n c y  o r  n a tu r e  o f  p a s t  d i s e a s e s  an d  t h e  d e v e lo p m e n t o f  
th e  l e s i o n .
6 .  ETIOLOGY OF ANKLES KERATOSIS.
( a )  The I n f l u e n c e  o f  H e r e d i t y .
No r e a l  e v id e n c e  was o b t a i n e d  t h a t  t h e  c o n d i t i o n  i s  
h e r e d i t a r y .
(b )  The I n f l u e n c e  o f  N u t r i t i o n .
No r e l a t i o n s h i p  was fo u n d  b e tw e e n  m in o r  d e g r e e s  o f  
m a l n u t r i t i o n  and A n k le  K e r a t o s i s .
( c ) I n f l u e n c e  o f  M in o r T y p es o f  T rau m a .
A nk le  K e r a t o s i s  a p p e a r s  t o  be a  r e s p o n s e  o f  t h e  s k i n  t o  
V a r io u s  i r r i t a n t  f a c t o r s .  T h e re  i s  a  c lo s e  r e l a t i o n s h i p  
b e tw e e n  t h e  l e s i o n  and  th e  f o o tw e a r .
( i )  F r i c t i o n . The a r e a  o f  s k i n  a f f e c t e d  b y  f r i c t i o n  
o f t h e  f o o tw e a r  c o r r e s p o n d s  r o u g h ly  t o  t h e  d i s t r i b u t i o n  o f  
t h i r d  d e g re e  k e r a t o s i s .  S e v e r a l  c a s e s  o f  A n k le  K e r a t o s i s ,  
h o w ev er, c a n n o t  be  e x p la in e d  b y  f r i c t i o n  o f  t h e  f o o tw e a r .
( i i )  E x p o su re  t o  Damp, C o ld ,  W ind , A l k a l i e s ,  and  H ard
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W a te r .  The e f f e c t  o f  t h e s e  t r a u m a t i c  f a c t o r s  o n  t h e  s k i n  
i s  t o  p ro d u c e  t h e  c o n d i t i o n  c a l l e d  ’w e a t h e r i n g 1 . ’W e a th e r­
i n g 1 an d  K e r a t o s i s  may c o - e x i s t  o r  may o c c u r  i n d e p e n d e n t ly  
o f  e a c h  o t h e r .
T he a g e ,  s e x ,  s e a s o n a l ,  and f a m i l i a l  i n c id e n c e  o f  t h e  
l e s i o n  c a n  b e  e x p la in e d  b y  t h e s e  e n v ir o n m e n ta l  f a c t o r s ,  and  
by  t h e  t im e  a n d  c a r e  e x p en d e d  o n  w a sh in g  and  d r y i n g  o f  t h e  
s k i n .  T h e se  f a c t o r s  may a l s o  e x p l a i n  t h e  m ore f r e q u e n t  
o c c u r r e n c e  o f  A nk le  K e r a t o s i s  among c h i l d r e n  o f  t h e  lo w e r  
Incom e g r o u p s .  The h a r d  w a te r  and  t h e  c o ld  E a s t  w in d s  i n  
th e  N o r th  E a s t  o f  E n g la n d  a r e  th o u g h t  t o  be  r e l a t e d  t o  t h e  
h ig h  in c id e n c e  t h e r e  o f  t h i r d  d e g re e  c h a n g e s .
(7 )  PATHOLOGY.
The m o rb id  an a to m y  i s  d e s c r i b e d  i n  d e t a i l ,  a n d  a  s p e c i a l  
te c h n iq u e  f o r  t h i s  ty p e  o f  s tu d y  i s  d e s c r i b e d .
B io p sy  m a t e r i a l  was o b t a i n e d  i n  f i v e  c a s e s  and  t h e  h i s ­
t o l o g i c a l  a p p e a ra n c e s  a r e  d e s c r i b e d  and  d i s c u s s e d .
(8 ) CLINICAL FEATURES *
(a )  Sym ptom s.
A n k le  K e r a t o s i s  c a u s e s  no  c o m p la in t  o t h e r  t h a n  i t s  d i r t y  
a p p e a ra n c e  and  r o u g h n e s s  t o  t h e  t o u c h ,  
f t )  C o u r s e .
I t  u s u a l l y  im p ro v e s  o r  d i s a p p e a r s  I n  S unn ier, and  r e a p p e a r s  
in  t h e  W in te r  o r  S p r i n g .  I n  a d u l t  l i f e  s p o n ta n e o u s  c u re  a p ­
p a r e n t ly  t a k e s  p l a c e .
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( c )  C o m p ile a t I o n a .
T h e re  a r e  no  c o m p l i c a t i o n s .  1 W e a th e r in g 1 i s  f r e q u e n t l y
a s s o c i a t e d .
(d )  T r e a tm e n t .
T re a tm e n t  c o n s i s t s  o f :
( i )  P r o t e c t i o n  o f  t h e  s k i n  from  t h e  ty p e s  o f  tra u m a  
l i s t e d  above*
( i i )  C a re  i n  th e  w a sh in g  a n d  d r y i n g  o f  t h e  s k i n  
p a r t i c u l a r l y  i n  d i s t r i c t s  w h e re  t h e  w a te r  
i s  h a r d  and  w hen w in t r y  w e a th e r  p r e v a i l s .
( i l l )  The a p p l i c a t i o n  o f  a n  e m o l l i e n t  o in tm e n t
e i t h e r  a s  a  p r o p h y l a c t i c  o r  a s  a  t h e r a p e u t i c  
m e a s u re .
(9 )  SIGNIFICANCE OF ANKLE KERATOSIS.
A n k le  K e r a t o s i s  i s  c l a s s i f i e d  a s  a  M inor S k in  A bnorm al­
i t y .  I t  h a s  n o  n u t r i t i o n a l  s i g n i f i c a n c e .
I t s  p r e s e n c e  i n  s e v e r e  d e g re e  r e f l e c t s  o n  t h e  s o c i a l  
b a c k g ro u n d  o f  t h e  c h i l d  an d  o n  t h e  am ount o f  t im e  an d  c a r e  
d e v o te d  t o  th e  w a sh in g  and  d r y i n g  o f  t h e  s k in *
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I ,  ACMOWDBDGMENTS
The w ork  f o r  t h i s  t h e s i s  was c a r r i e d  o u t  a t  t h e  D e p a r t ­
m ent o f  C h i ld  H e a l t h ,  K in g ’ s  C o l l e g e ,  Durham U n i v e r s i t y ,  i n  
1944 an d  1945  w hen I  h e l d  t h e  a p p o in tm e n t  o f  F i r s t  A s s i s t a n t  
t o  P r o f e s s o r  S p e n c e ,
I  am d e e p ly  in d e b te d  to  P r o f e s s o r  S p en ce  f o r  d ra w in g  
my a t t e n t i o n  t o  th e  l e s i o n  w h ic h  h a s  b e e n  nam ed ’A nkle  
K e r a t o s i s ’ , f o r  s u g g e s t i n g  i t s  p o s s i b l e  s i g n i f i c a n c e  a s  a  
s i g n  o f  m a l n u t r i t i o n ,  an d  f o r  g i v i n g  me e v e r y  f a c i l i t y  and  
e n c o u ra g e m e n t i n  t h e  i n v e s t i g a t i o n  o f  t h e  c o n d i t i o n .  I t  i s  
a  p l e a s u r e  t o  a ck n o w le d g e  th e  h e lp  and  c o - o p e r a t i o n  o f  D r . 
F o g g in ,  S e n io r  S c h o o l M e d ic a l  O f f i c e r  f o r  N e w c a s tle -u p o n -  
Tyne an d  o f  D r . B o o th  and  D r . A n d e rso n , S c h o o l M e d ic a l O f­
f i c e r s ,  who a s s i s t e d  me w i th  th e  s u r v e y s  o f  N e w c a s tle  s c h o o l  
c h i l d r e n .  D r . P i e r c e  and  D r . E v e r d e l l  a c t e d  i n  a  s i m i l a r  
c a p a c i t y  i n  t h e  s u r v e y s  o f  N o r th u m b e r la n d  s c h o o l  c h i l d r e n ,  
and I  am g r a t e f u l  t o  th em  f o r  t h e i r  i n t e r e s t  a n d  h e l p .
I  w is h  a l s o  t o  e x p r e s s  my th a n k s  t o :
D r . J o h n s o n , R a d i o l o g i s t ,  R o y a l V i c t o r i a  I n f i r m a r y ,  
N e w c a s tle ,  who l e n t  me h i s  p h o to g r a p h ic  e q u ip m e n t 
an d  a s s i s t e d  me i n  t h e  e a r l y  s t a g e s  w i t h  t h e  s p e c i a l  
t e c h n iq u e  r e q u i r e d  t o  t a k e  m a c ro p h o to g ra p h s .
The M a s te r ,  M a tro n  an d  c h i l d r e n  o f  P o n te la n d  C o t ta g e  
H om es•
The S c h o o l M e d ic a l O f f i c e r s  f o r  W a rw ic k s h ire ,  N u n e a to n , 
C o rn w a ll  and G lasgow  f o r  g i v in g  me f a c i l i t i e s  t o  
ex am in e  s c h o o l  c h i l d r e n  i n  t h e i r  a r e a s .
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P r o f e s s o r  Shaw , K in g ’ s  C o l l e g e ,  N e w c a s tle -u p o n -  
T y n e , D r .  M on tgom ery , R o y a l H o s p i t a l  f o r  S ic k  
C h i ld r e n ,  G la sg o w , and  D r .  A d le r ,  V i c t o r i a  I n ­
f i r m a r y ,  G lasg o w , f o r  a s s i s t a n c e  w i th  t h e  b i o p s i e s .
M r. T hom pson , P h o to g r a p h e r ,  R o y a l V i c t o r i a  I n f i r m a r y ,  
N e w c a s t le ,  f o r  som e o f  t h e  p h o to g r a p h s .
M r. M ason , R o y a l H o s p i t a l  f o r  S ic k  C h i ld r e n ,  f o r  
h e lp  w i t h  t h e  m ic r o p h o to g r a p h s .
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Plate  No. 1
J.M.  2 7 / 4 / 4 4
Sandal d i s t r i b u t i o n  of  Ankle K era tos is .  
(Skin t r e a t e d  w ith  Charcoal Ointment)
Plate  No.2
E.K. 22/5/45
Shoe d i s t r i b u t i o n  of Ankle Keratos is ,
Note the freedom from K era to s is  of I n f r a -m a l le o la r
Line .
(Skin t r e a te d  with Charcoal Ointment)
Infra* inaU&olar 
L tne.
Keratosis.
F i g  * 1 •
P la te s  Wo.3 and 4
J .B .  7 /3/45
Shoe d i s t r i b u t i o n  of Ankle Keratosis  
w ith  and without shoes.
K era tos is  p resen t  on both  ankles - Left 
ankle t r e a te d  with  Charcoal Ointment.
Pla te  Wo.5
M. A . 4 / 1 / 4 6
Shoe d i s t r i b u t i o n  of Ankle Keratosis  - (Untouched)
Plate  No. 6
M.A. 4 /1 /46 See P la te  No.5
Shoe d i s t r i b u t i o n  of Ankle Keratos is  (Untouched)
Plate  No.7
W . M .  3 / 1 0 / 4 4
Typical mild Ankle K era tos is  in  Boot P os i t ion .  
(K era to t ic  area  shaded l i g h t l y  w ith  p enc i l )
N.W. 4/1/46
Boot d i s t r i b u t i o n  of 
Ankle K era tos is  showing 
the re la t io n s h ip  between 
the s i t e  of K era tos is  and 
the boots
Plate  No.9
N.W. 4/1/46
Pla te  Bo.10 
B.W. 16/7/45
Boot d i s t r i b u t i o n  
of Ankle Kera tos is ,  
l a t e r a l  aspec t .  
Keratosis  i s  above 
the Boo t  -• Top Le ve 1.
(Small area t r e a te d  
w ith  Charcoal 
Ointment)
P late  No.11
B.W. 16/7/45
P o s te r io r  aspect of leg 
showing boot d i s t r i b u t i o n  
of Ankle K era tos is .
(Skin not p rev ious ly  t r e a t e d  
with  Charcoal Ointment)
Pla te  No.12
P.P. Jan. 1945
Ankle region of in f a n t  4 months old t r e a te d  with  
Charcoal Ointment to  show normal i n f a n t i l e  skin 
markings with  well  marked In f ra -M a l leo la r  Line.
M agnification -  3X
Diagram to  show area  of sk in  photographed in  
P la te  No.12.
F i g .3.
Plate No. 13
L.N. 29/9/44
Crutch Keratosis
Diagram to show d i s t r ib u t io n  of Crutch Keratosis
'Folds of Normal Skin 
■KtrcAosis.
P i g . 6 .
Plate  No.14 Plate  No.15
G-.Gr. Oct. 1944 G.G. Oct. 1944
Plate  No, 14
L a te ra l  aspec t  of knee showing P r i c t i o n  K era tos is .  
See P ig .No.7
(Skin t r e a te d  w ith  Charcoal Ointment)
Scale - J- Normal.
P late  No. 15
F r ic t io n  K era tos is  of the knee showing K era to t ic  
p laq u es .
See Plate No.14.
M a g n i f i c a t i o n  -  l j x
Trophic Ulcer
Plate No.16
D.P. 28/8/44
F r i c t i o n  K era tos is  of bo th  knees, of the Right 
medial malleolus and of the medial aspect  of 
the Right Foot in  a boy w i th  para lysed  legs .
(Skin not t r e a t e d  w i th  Charcoal Ointment)
Plate  No.17
J .L .  Mar.1945
P la te  No.18
J .A . June 1945
Pla te  No.17
K era tos is  In  the T a r sa l  and M alleo lar  a r e a s ,  
’f e a t h e r i n g ! in  the sup ra -m al leo la r  a rea .
(Skin t r e a te d  w i th  Charcoal Ointment)
P la te  No.18
K era tos is  in  m a l leo la r  and sup ra -m al leo la r  a reas .  
Associated Tf e a t h e r i n g ’ above boo t- top  l e v e l .
Supra-m alleo lar  l in e  i s  'unaffected by k e r a t o t i c  
p r o c e s s .
(Skin of r i g h t  ankle t r e a t e d  with  Charcoal Ointment)
K eratos is
Malleolar
Area
J
In f ra -M al leo la r
Line \
Normal Skin
, Tarsa l  
/- Area
P la te  No.19
J.D. Mar.1945
Ankle K era tos is  invo lv ing  the skin of Malleolar and 
Tarsa l  a reas .  In f ra -M a l leo la r  l in e  i s  unaffec ted
by the k e r a t o t i c  p rocess .  Note a lso  the sharp l i n e  
of demarcation between the normal and k e r a to t i c  skin 
i n  the Tarsa l  a rea .
: . iagnification - 3X
Pla te  No.20
W.H. Dec. 1945
Middle t h i r d  of leg  showing numerous C haps '  
(Skin not  t r e a t e d  w i th  Charcoal Ointment)
Pla te  No.21 P late  No.22
K.S. O ct .1944 K.S. O ct .1944
Photographs of K era to s is  and ’W eathering’ to  
show t h e i r  R ela t ionsh ip  to  Footwear,
’Weathering1 i s  mainly above the Boot-Top L eve l .
K era tos is  i s  mainly below the Boot-Top Level.
(Skin t r e a t e d  with  Charcoal Ointment)
Pla te  No.23
L.W. O c t .1944
Ankle region in  ch i ld  of 5 years  t r e a t e d  w ith  
Charcoal Ointment to  show noimal p a t t e r n  of 
Simon’s Lines.
Diagram of ankle region  of  r i g h t  fo o t .  Dotted 
l i n e s  show the e x te n t  of sk in  surface photographed 
in  P la te  No.23.
F i g . 12 .
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Plate No.24 Plate No.25
Plates  No.24 and 25,
Skin of Malleolar region t rea ted  with Charcoal 
Ointment to show normal skin markings in  two 
ch ild ren  aged 10 years .  Note the wide v a r ia t io n  
in  the size of the rectangular  areas in  children 
of the same age .
Magnification = 3X
DOUBTFUL KERATOSIS
Plate No.26 Plate No.27
Plate No.26 : Coarse Skin Markings.
Simon’s Lines are deeper and r e ta in  
more Charcoal Ointment than normal. 
There i s  no appreciable thickening 
of the skin on palpat ion .
Magnification = 3X.
Plate No.27 : S up erf ic ia l  or F i r s t  Degree
Mosaic Pattern .  The mosaic p a t te rn  
i s  most marked in  the upper pa r t  of 
the photograph.
M a g n i f i c a t i o n  -  3X.
FIRST DEGREE KERATOSIS
Plate No.28
Simon's Lines are coarse and r e ta in  more 
Charcoal Ointment than normal. The rectangular 
areas are covered with p in-point  depressions 
giving the appearance of ' s t i p p l i n g ' .
Magnification - 3X.
Diagram to show the main features  of Plate No.28. 
a - Transverse Simon's Line 
h - Longitudinal Simon's Line 
c - Hair f o l l i c l e
d - Rectangular area showing ’s t i p p l in g ' .
F i g . 13 .
FIRST AND SECOND DEGREE KERATOSIS
Plate No.29
Keratotic  Skin over and around the head of the 
ta lu s  on the dorsum of the foot ,  t r e a te d  w ith  
Charcoal Ointment. Second degree mosaic and 
coarse skin markings p resen t .
M a g n i f i c a t i o n  - 3X.
FIRST DEGREE KERATOSIS
F ig .14 - Mosaic Pa t te rn
a - Transverse Simon’s Line
b - Longitudinal Simon’s Line
c - Mosaic p a t te rn  f i l l i n g  rectangular  area
Magnification - 8X
F i g .14
F ig .15 - I r r e g u la r  Subdivision
a - Transverse Simon’s Line
b - Longitudinal Simon’s Line
c - I r r e g u la r  subdivision of rec tangular  area
Magnification - 8X
Plate Do.30
I r r e g u la r  subdivision of 
rectangular  a r e a s . Simon’s 
Lines are deeper and re ta in  
more Charcoal Ointment than 
normal. The normal rec tangular  
areas are broken up by i r r e g u la r  
side branches from Simon's Lines.
M a g n i f i c a t i o n  - 3X
SECOND DECREE KERATOSIS
Plate No.31 Plate No.32
Pla tes  No.51 and 52
I r r e g u la r  Mosaic Pat tern .  Before and 
a f t e r  treatment with Charcoal Ointment.
M a g n i f i c a t i o n  - 3N
SECOND DEGREE KERATOSIS
Plate No.33 
Second degree K era to s is . 
Skin t r e a te d  w ith  Charcoal 
Ointment,
M a g n i f i c a t i o n 2 X
THIRD DEGREE KERATOSIS
Plate No.34
Third  degree Kera t o s i s . Skin not 
t r e a te d 'w i th  Charcoal" "Ointment. 
Simon's Lines are very deep and 
contain d i r t  p a r t i c l e s .  
Q uadr i la te ra l  areas are covered 
with  k e ra to t ic  plaques except in 
lower th i rd  of the p la te  where 
an abrupt change to normal skin 
occurs .
M a g n i f i c a t i o n  -  3X
1 'r>-y&sk&f McStki*:h
pj:
Plate No. 35
Third degree Keratosis  In Malleolar Area 
Natural size
Diagram showing area of skin photographed 
in  Plate No.35.
a - Supra-Malleolar Line
b - Keratotic  Plaques
F i g . 16.
Plate No.36
Yeat.bering with :chaps' or ’keens’
Skin t r e a te d  with Charcoal Ointment. 'Chaps' re ta in  
charcoal and stand out c lea r ly .  Some s t ip p l in g  and 
swelling of the rec tangular  areas i s  present round 
the l a rg e r  'c h ap s ' .  'Chaps' develop along Simon's 
Lines and may he long i tud ina l  or transverse in 
d i r e c t i o n .
Magnification r  3X
 Normal Skin
V- 1 fea ther ing
>- Keratosis
Plate No,37
K.S. Oct.1944
(See Plates  No.21 and 22)
Keratosis  and ’f e a th e r in g 1 in skin 
of leg immediately above the m alleo l i .  
(Skin t r e a te d  with Charcoal Ointment)
M a g n i f i c a t i o n  -  3X
Plate No.38
B.T. June 1945
Plate No.38 .and Pip;.No.17
Pie e l  and p o s te r io r  aspect of leg showing
Keratosis a t  boot-top leve l  before biopsy.
a - F i r s t  degree ke ra tos is  
b - Second degree ke ra to s is  
c - Third degree k e ra to s is  
d - Tendo Achilles  
e - Line of biopsy inc is ion  
f  - Medial Malleolus
F i g . 17 .
Plate No.39
B.T. June 1945
Keratosis  of Tendo Achilles a t  boot-top 
le ve 1.
Skin t r e a te d  with Charcoal Ointment
Ink l ine  shows p o s i t io n  of biopsy passing 
through f i r s t ,  second, and th i r d  degrees 
of k e ra to s is  from above downwards.
M a g n i f i c a t i o n  -  3X
Plate No.40
B.T. June 1945
Section (a) - Second and Third Degree Keratosis
Magnification - 25X
Diagram to show the main fea tu res  of Section (a)* 
Second and Third Degree Keratosis .
See Plates  No.58, 39 and 40.
a - Hypertrophied Stratum Comeum
b - rCrack’ in  stratum comeum containing d i r t
p a r t i c l e s
c - Compound P ap i l la
d - Square re te  peg a t  base of 'c ra c k ’ 
e - Narrow in te rp a p i l l a ry  process 
f  - Stratum granulosum 
F i g . 18.
Plate No.41 
J .L .  J a n .1946
Section (c) showing 
simple ncrack!l in  
stratum comeum.
Plate No,42
J.L ,  J a n -1946
Section (c) showing 
”crack” with 
p a rakera to t ic  base in  
stratum comeum.
Magnification = 250X Magnifications25OX
Diagram to show the main fea tu res  of sec tion  (c) 
’L e a th e r in g ' .
See P la tes  No,41 and 42.
a - Simple ‘crack* in  epidermis
b - *C rack 'w i th  p a rak e ra to t ic  wedge a t  i t s  base
c - Stratum granulosum
d - Rectangular re te  peg supporting the ‘crack* 
in  stratum comeum.
F i g . 19 ,
Plate No.43
H.M. Dec.1945
Section ( d ) . Second degree k e ra to s is  with 
marked mosaic pa t te rn ing .
Magnification - 25X
Diagram of sec t ion  (d) to show the formation 
of the mosaic p a t te rn .
Simon's Linea
b - Hillock formed by pap i l la  and i t s  
e p i t h e l i a l  covering.
See P la tes  No. 29 and 43 and P ig . No . 14. (above Plate Wo.5G)
F i g . 21 .
Plate No.44
Section (e) showing weathering on the l e f t  
and k e ra to s is  on the r ig h t  of photograph.
Magnification r  25X
Diagram to  i l l u s t r a t e  the main fea tu res  of 
Plate No.44.
a - Hyperkeratosis
b - 'Crack' in  e p i t h e l i a l  squames
c - Wedge of parakera tos is  a t  base of crack'
d - Layer of p a rakera to t ic  t i s sue  bridging
the gap between two 'cracks’, 
e - Dirt  p a r t i c l e s  
f  - Red blood corpuscles
g - Rectangular re te  peg a t  base of crack 
F i g .22.
Plate No.45
A.G- 17th April 1945
Extent of Keratosis on both ankles shown 
by app l ica t ion  of Charcoal Ointment. 
Before Treatment.
, * V. ■< a-
Plate No.46 Plate No.47
17th April  19th April
Before treatment After two days'
treatment
M id -T a r s a l  and  M id -M a l le o la r  A re a s  o f  L e f t  F o o t .
Showing r a t e  o f  c u re  o f  K e r a t o s i s  on T re a tm e n t .
Plate No.48 
23rd April  
A fte r  6 days' treatment
M id - T a r s a l  and M id - M a l le o la r  A re as  o f  R igh t F o o t
w h ich  r e c e i v e d  no t r e a tm e n t
See F ig .23 and 24-
Plate No.49 Plate No.50
17th April  19th April
Plate No.51 
23rd April
